


















































































































































SUGGESTIONS FOR FUTURE MONITORING

This study has broadly characterized the ground-water quality of Clark
County, but some problems (or potential problems) were identified that can be
defined only with future monitoring. A monitoring program would address the
following issues, presented in general order of importance.

Nitrate--Both large concentrations in the Vancouver urban area and smaller
concentrations in rural areas need to be monitored seasonally over several
years for change.

Organic Compounds--The occurrence of moderate concentrations of volatile
organic compounds in samples from three wells in the Vancouver area needs to
be investigated and monitored. A study identifying potential sources and
remedial action also could be conducted, but 1is outside the scope of a general
monitoring program. The presence of volatile organic compounds or pesticides
in several other wells also needs to be verified by follow-up sampling.

Bacteria--The occurrence of bacteria in ground water was common but
sporadic, and needs to be monitored seasonally for at least 1 year.

Routine Monitoring--A number of selected wells would be monitored every 3
years for all of the constituents analyzed for this study (common
constituents, trace elements, organic compounds, and radiochemical
constituents) to detect any future occurrences or changes. Selected wells
also would be monitored seasonally for changes in concentrations of common
constituents.

. Sulfate--At this point, the relation between the occurrence of sulfate and
nitrate is somewhat tenuous, but it may be of interest to monitor sulfate
concentrations along with nitrate concentrations. Little work has been done
on this relation, but if substantiated, it would be of interest in future
environmental studies.

Iron, Manganese, pH, and Turbidity--Because these constituents are
controlled by natural geochemical reactions and pose no health risk, there is
little need to monitor them.
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SUMMARY

This study was conducted to define representative concentrations of
inorganic and organic constituents in ground water throughout Clark County,
Washington. In April and May 1988, samples were collected from 76 wells in
the county and were analyzed for concentrations of common constituents,
including major ions, nitrate, iron, manganese, radon, and bacteria.
Additional samples were collected from 20 of the wells for the analysis of an
extensive suite of trace elements and organic compounds, including volatile
organic compounds, acid and base-neutral extractable compounds, selected
pesticides and polychlorinated biphenyls. Concentrations of constituents were
compared with applicable USEPA drinking water standards, and the spatial
distribution of concentrations with depth, geohydrologic unit, flow path, and
land use was examined. The samples were collected from wells open to one of
the geohydrologic units defined in the first phase of this study. From the
surface down, these units are the unconsolidated sedimentary aquifer,
Troutdale gravel aquifer, confining unit 1, Troutdale sandstone aquifer,
confining unit 2, sand and gravel aquifer, and older rocks unit. Where the
Troutdale sandstone aquifer does not occur, the confining units are
indistinguishable and form the undifferentiated fine-grained unit.

Ground water in the county has a low dissolved-solids concentration,
ranging from 12 to 245 mg/L with a median concentration of 132 mg/L. The
major dissolved constituents are calcium, bicarbonate, and silica, but in some
samples concentrations of magnesium, sodium, carbonate, sulfate, and chloride
are also large. Most of the waters are soft to moderately hard. The only
constituents present at levels not meeting USEPA drinking water standards were
pH, turbidity, iron, manganese, and total coliform bacteria, and all '
occurrences except the total coliform likely are due to natural geohydrologic
conditions.

Total coliform or fecal streptococcl bacteria were present in samples from
26 wells. When these 26 wells and 2 control wells were resampled, the
positive results were confirmed for only 3 wells. The sources are uncertain,
but the bacteria are not likely due to regional conditions. Possible sources
are natural bacteria in the soil or contamination from the well plumbing.
Poor well construction also may be a factor. No fecal coliform bacteria were
detected in any of the samples.

Concentrations of trace elements and radiochemical constituents were
present at small levels, or were below detection limits. Although plumbing
systems might have been the source of some elevated zinc and copper
concentrations, the occurrences of most of the other constituents were
probably due to natural conditionms.

Substantial concentrations of volatile organic compounds were present in
samples from three wells, all in the Vancouver area. Volatile organic
compounds identified included 1,1,l-trichloroethane, tetrachloroethene, and
other solvents that typically are used by drycleaners, service stations, and
machine shops. Several samples from other wells contained trace amounts of
volatile organic compounds, but it is questionable whether the small
concentrations represent ground-water conditions. Atrazine was also detected
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in one well, and 2,4-D was detected in samples from two wells. Upon
resampling, neither pesticide was detected. No other organic compounds
analyzed for were determined to.be present in ground water, including the acid
and base-neutral extractables, organochlorine pesticides, and polychlorinated
biphenyls.

Patterns of spatial distributions were most apparent for concentrations of
dissolved solids and common ions. Concentrations of dissolved solids
generally increase downgradient along ground-water flow paths, which are from
the Cascade Range foothills in the north and east to the Columbia River on the
western and southern borders. This increase is due to the mineralization of
the downgradient water because of longer residence times. Water from the
lowest geohydrologic unit, the older rocks unit, contained sodium in
proportions larger than in the other units, probably as a result of
geochemical reactions with the basalt that makes up much of the older rocks
unit.

There was also a pattern to the spatial distribution of nitrate
concentrations. Although the median concentration for the county was 0.16
mg/L as nitrogen, concentrations within the Vancouver urban area exceeded 1.0
mg/L in all samples except one and were as large as 6.7 mg/L. Nitrate
concentrations correlated with sulfate concentrations, and the two
constituents could have similar sources, including septic systems and lawn or
garden fertilizers. A comparison with historical data indicates that nitrate
concentrations actually might have decreased within the urban area, but might
be increasing in some rural areas.

Most samples with iron concentrations exceeding 30 ug/L came from the
northwestern part of the county. Many water systems in the area require
treatment for dissolved iron or suspended particulate iron oxide. Whether the
iron is dissolved or suspended depends largely on the dissolved-oxygen content
of the water.

A monitoring program might be necessary to further define some ground-
water-quality problems. The program would address spatial distributions and
changes in nitrate concentrations, the presence of volatile organic compounds,
the presence of bacteria, and the possible relation between nitrate and
sulfate. Monitoring selected wells for all constituents examined in this
study would also help detect any changes in concentration of those
constituents.
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APPENDIX A.--DATA TABLES

Table Al.--Field measurements and concentrations of bacteria

Abbreviations:

deg C, degrees Celsius;
pS/cm, microsiemens per centimeter at 25 degrees Celsius;

K, in front of bacteria concentration denotes nonideal number of colonies
on counting plate;

cols. per 100 ml, colonies per 100 milliliters;
mg/L, milligrams per liter;

US, unconsolidated sedimentary aquifer;

TG, Troutdale gravel aquifer;

UF, undifferentiated fine-grained unit;

TS, Troutdale sandstone aquifer;

BR, older rocks unit
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Table Al.--Field measurements and concentrations of bacteria--Continued

Local Lat- Long-
well i- i-
number tude tude Date Time
01N/03E-03A02 45 36 16 N 122 24 47 W 05-17-88 1415
01N/O03E-08B01 45 35 22 N 122 27 46 W 05-13-88 1310
01N/03E-10C01 45 35 33 N 122 25 28 W 05-26-88 1625
01N/O3E-12L04 45 35 04 N 122 23 11 W 04-27-88 0910
08-02-88 1315
01N/O04E-03G01 45 36 04 N 122 17 54 W 05-18-88 1255
01N/04E-08K05 45 35 01 N 122 20 23 W' 04-27-88 1105
02N/01E-04C01 45 41 23 N 122 41 37 W 05-13-88 0900
02N/01E-07M01 45 40 13 N 122 44 32 W 05-25-88 1245
02N/01E-09K01 45 40 18 N 122 41 24 W 05-11-88 1340
08-02-88 1200
02N/01E-15A02 45 39 43 N 122 39 39 W 05-26-88 1350
02N/01E-15Q01 45 39 08 N 122 40 14 W 05-03-88 1310
07-20-88 1010
02N/01E-23Q03 45 38 08 N 122 38 48 W 04-28-88 1230
07-20-88 0940
02N/01E-24G01 45 38 36 N 122 37 31 W 05-12-88 0950
02N/O01E-27M09 45 37 35 N 122 40 48 W 05-25-88 1545
08-02-88 1105
02N/01E-36B09 45 37 08 N 122 37 31 W 04-28-88 1040
07-20-88 0910
02N/02E-06D01 45 41 27 N 122 36 53 W 05-10-88 1255
02N/02E-07A02 45 40 41 N 122 36 07 W 04-27-88 1410
04-27-88 1415
08-02-88 0845
02N/02E-10N03 45 40 03 N 122 33 23 W 05-12-88 1350
02N/0§E-14R04 45 39 06 N 122 31 12 W 05-13-88 0825
02N/02E~21M02 45 38 22 N 122 34 33 W 05-12-88 1145
02N/02E~27D02 45 38 00 N 122 33 15 W 04-28-88 0830
07-20-88 1100
02N/02E~-35M02 45 36 50 N 122 31 57 W 05-13-88 1050
02N/03E-06M01 45 41 10 N 122 29 36 W 04-26-88 1600
08-02-88 1645
08~02~-88 1650
02N/03E-09Q01 45 40 01 N 122 26 20 W 05-09-88 1235
02N/03E-12P02 45 39 58 N 122 23 11 W 05-09-88 1515
08-02-88 1505
02N/03E-21R02 45 38 21 N 122 26 15 W 05-17-88 0850
05~17-88 0855
08-02-88 1555

52

Geo~
hydro-
logic
unit
BR
TG
aTS
us

us

TG
Us
TG
us
us

Us
TG
us
us
TG

TG
TG
us
us
us

us
Us
TG
TG
TG

TG
G
TG
G
TG

TG
TG
TG
6
jued

BR
BR
TG
TG
TG

Elevation of land
surface datum
(feet above NGVD)

230

435

615

34

34

705
85
215
20
50

50
173
215
215
222

222
170
42
42
55

55
260
270
270
270

220
266
185
314
314

302
245
245
245
350

958
958
286
286
286

Depth
of well
total
(feet)
140
420
140
87
87

147
120
303
175
135

135
244
278
278
280

280
167
128
128
112

112

40
194
194
194

109
236

90
327
327

254
116
116
116
143

560
560
101
101
101



Table Al.--Field measurements and concentrations of bacteria--Continued

Spe- Coli-

cific form

Temper- con-~ pH Oxygen, total

Local ature duct~ (stand- dis- (cols.
well water ance ard solved per
number (deg C) (uSfcm) units) (mg/L 100 ml

01N/03E-03A02 12.0 207 7.4 10.4 <1
01N/03E-08B01 12.0 158 7.6 8.8 <1
01N/03E-10C01 12.5 161 6.8 7.2 <1
01N/03E-12L04 12.0 82 6.8 5.9 <1
- _— _— — <1
01N/04E-03G01 11.5 94 6.7 8.6 <1
01N/04E-08K05 11.5 52 6.6 7.2 <1
02N/01E-04C01 12.0 292 6.6 7.5 <1
02N/01E-07M01 13.5 360 7.7 0.0 <1
02N/01E-09K01 15.5 258 7.1 7.2 9
- P - - <1
02N/01E-15A02 12.5 265 7.1 5.8 <1
02N/01E-15Q01 12.5 275 7.2 5.3 <1
- - - - <1
02N/01E-23Q03 15.0 248 7.2 5.7 <1
- _— _— _— <1
02N/01E-24G01 13.0 233 6.6 5.4 <1
02N/01E-27M09 13.5 247 7.0 4.6 1
- - _— _— <1
02N/01E-36B09 13.0 222 6.7 5.8 <1
12.5 232 6.5 6.5 <1
02N/02E-06D01 14.5 229 6.8 4.4 <1
02N/02E-07A02 12.0 282 6.6 4.2 <1
12.0 282 6.6 4.2 <1
- - - - <1
02N/02E-10N03 12.5 213 6.9 7.4 <1
02N/02E-14R04 11.0 187 7.0 6.8 <1
02N/02E-21M02 13.5 206 6.8 5.8 <1
02N/02E-27D02 11.0 161 7.3 4.3 <1
- - - - <1
02N/02E-35M02 13.0 184 6.8 7.6 <1
02N/03E-06M01 12.5 136 7.3 4.9 <1
- _— - - <1
-- -~ - - 1
02N/03E-09Q01 11.5 157 7.7 4.0 <1
02N/03E-12P02 11.0 113 7.3 5.4 1
- - - _— <1
02N/03E-21R02 11.5 135 7.8 7.4 <1
11.5 135 7.8 7.4 <1
- -~ - - K150
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Coli-
form,
fecal
(cols.

per

100 ml

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1l
<1

<1
<1
<1
<1
<1

Strep-
tococci,
fecal
(cols.
per
100 ml
<1

<1

<1

22

<1

<1
<1
<1
<1
<1

<1
<1

3
<1
>200

<1l
<1
<1
<1
25

<1
<1
10
<1
<1

<1
<1
<1
22
<1

<1
K120
<1
<1
<1

<1
<1

<1
K100



Table

Al,--Field measurements and concentrations of bacteria--Continued

Geo-
Local Lat- Long- hydro- Elevation of land
well i- i- logic surface datum
number tude tude Date Time  unit (feet above NGVD)
02N/03E-28Q01 45 37 22 N 122 26 36 05-26-88 1105 TS 265
02N/03E-30Q02 45 37 18 N 122 28 57 05-25-88 1030 TS 285
02N/04E-27N01 45 37 27 N 122 18 20 05-18-88 0855 BR 182
08-02-88 1415 BR 182
02N/04E-31G01 45 37 02 N 122 21 42 05-17-88 1215 BR 140
02N/04E-36N01 45 36 34 N 122 15 53 05-18-88 1105 ues 1,050
O3N/O1lE-06H02 45 46 32 N 122 43 21 05-11-88 1440 6 215
08-03-88 0945 TG 215
O03N/01lE-11D01 45 45 54 N 122 39 23 05-16-88 1355 TG 270
03N/O1E-17P01 45 44 11 N 122 42 46 04-30-88 0905 ues 174
04-30-88 0910 TG 174
03N/01E-22D02 45 44 06 N 122 40 50 W. 05-16-88 0905 TG 191
O03N/01E-27P01 45 42 37 N 122 40 20 05~13-88 1110 us 25
07-19-88 0755 us 25
03N/01E-30J01 45 42 45 N 122 43 21 05-16-88 1125 6 135
08-03-88 0900 pues 135
O3N/01E-35B02 45 42 21 N 122 38 45 04-26-88 0845 6 110
07-19-88 0820 TG 110
03N/02E-01C02 45 46 47 N 122 30 33 05-24-88 1350 BR 345
O03N/02E-03B01 45 46 50 N 122 32 31 04-25-88 1230 TG 290
07-19-88 1505 TG 290
03N/02E-05E02 45 46 23 N 122 35 47 05-11-88 0845 TG 223
05-11-88 0850 TG 223
O3N/02E-10R01 45 45 15 N 122 32 23 05-10-88 0920 TS 273
O3N/02E-20H01 45 43 59 N 122 34 42 04-28-88 1550 UF 256
O03N/02E-23H01 45 43 56 N 122 30 57 05-24-88 1610 TG 295
03N/02E-35D02 45 42 26 N 122 32 03 04-26-88 1055 TS 280
07-19-88 0925 TS 280
O3N/03E-03P01 45 46 01 N 122 25 34 04-26-88 1310 BR 420
07-19-88 1040 BR 420
O3N/03E-34R01 45 41 42 N 122 24 47 05-09-88 1020 BR 341
04N/01E-07HO1 45 50 48 N 122 43 29 05-11-88 0910 UF 247
05-11-88 0915 UF 247
04N/O01E-10E01 45 50 53 N 122 40 49 05-12-88 1550 UF 279
07-19-88 1720 UF 279
04N/01E-13B01 45 50 15 N 122 37 28 05-17-88 1220 UF 165
07-20-88 1545 UF 165
04N/01E-18J01 45 49 39 N 122 43 29 05-11-88 1215 BR 250
04N/01E-19F02 45 49 02 N 122 44 03 04-29-88 0940 UF 40
07-20-88 1440 UF 40
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Depth
of well
total
(feet)
160
388
143
143
200

65
231
231
145
187

187
196
65
65
193

193
172
172
112
144

144
112
112
270
248

194
290
290
72
72

385
367
367
338
338

142
142
445
208
208



Table Al.--Field measurements and concentrations of bacteria~-Continued

Spe- Coli-

cific form

Temper- con- pH Oxygen, total

Local ature duct- (stand- dis- (cols,
well water ance ard solved per
number (deg C) (uS/cm) units) (mg/L 100 ml

02N/03E-28Q01 11.5 168 8.7 4.2 <1
02N/03E-30Q02 13.0 167 8.2 0.1 <1
02N/04E-27N01 12.0 123 7.1 4.4 <1
- -— - -— <1
02N/04E-31G01 12.5 438 9.5 2.1 <1
02N/04E-36N01 9.5 14 5.7 10.2 <1
03N/01E-06H02 14.0 285 7.2 1.2 51
- - - - <1
03N/01E-11D01 12.0 177 6.6 1.7 <1
03N/01E-17P01 10.0 360 7.5 0.3 <1
10.0 360 7.5 0.3 <1
03N/01E-22D02 13.0 305 7.2 0.0 <1
03N/01E-27P01 12.0 267 6.7 3.9 2
- - - - <1
03N/01E-30J01 12.0 302 6.8 3.9 <1
- — - - <1
03N/01E-35B02 12.0 191 7.2 4.8 <1
- - - - <1
03N/02E-01C02 12.5 115 9.4 0.1 <1
03N/02E-03B01 12.5 215 7.2 5.8 1
14.5 232 6.9 6.8 <1
03N/02E-05E02 12.0 133 6.9 6.1 <1
12.0 133 6.9 6.1 <1
03N/02E-10R01 12.5 262 7.3 1.5 <1
03N/02E-20HO01 11.5 183 7.3 0.1 <1
03N/02E-23H01 13.0 252 7.2 0.0 <1
03N/02E-35D02 13.0 172 7.2 0.3 <1
13.0 177 7.0 0.3 6
03N/03E-03P01 12.0 109 6.8 6.9 <1
12.0 113 6.8 6.3 <1
03N/03E-34R01 14.5 177 8.2 8.0 <1
04N/01E-07HO1 13.0 240 6.8 6.3 <1
13.0 240 6.8 6.3 <1
04N/01E-10E01 15.0 188 7.3 0.0 12
- - - - <1
04N/01E-13B01 12.5 290 6.9 3.4 5
- - - - <1
04N/01E-18J01 15.5 367 8.5 0.2 <1
04N/01E-19F02 11.5 222 7.1 1.6 <1
- - - - <1
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Coli-
form,
fecal
(cols.
per

100 ml

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1

<1

Strep-
tococcd,
fecal
(cols.
per
100 ml
<1
<1
50
<1
<1

<1
<1
<1
<1
<1

<1
<1
<1
<1

1

<1
25
<1
<1
48

<1
<1
<1
<1
<1

<1
<1
<1
K120
<1

<1
<1
<1
<1
<1

<1
<1
<1

5
<1



Table Al.--Field measurements and concentrations of bacteria--Continued

Geo-
Local Lat- Long- hydro- Elevation of land
well i- i- logic surface datum
number tude tude Date Time unit (feet above NGVD)
04N/01E-25L01 45 47 58 N 122 37 58 W 05-18-88 0805 UF 261
05-18-88 0810 UF 261
07-19-88 1610 UF 261
04N/01E-33B02 45 47 29 N 122 41 27 W 04-30-88 1240 bUF 229
04N/02E-02A02 45 51 58 N 122 30 59 W 05-16-88 1545 ~ BR 498
O04N/02E-06K01 45 51 21 N 122 36 26 W 05-18-88 1340 16 502
O04N/02E-10NO1 45 50 31 N 122 33 20 W 04-25-88 1520 TG 525
04N/02E-23B02 45 49 28 N 122 31 22 W 05-24-88 1910 UF 442
O4N/O2E-29A02 45 48 28 N 122 34 46 W 05-18-88 1120 UF 100
04N/03E-02D02 45 51 52 N 122 24 36 W 04-25-88 0930 us 700
07-19-88 1345 us 700
O4N/O3E-28R02 45 47 57 N 122 26 16 W 05-13-88 1345 BR 662
07-19-88 1125 BR 662
O4N/O03E-29L01 45 47 59 N 122 28 06 W 05-18-88 1605 UF 545
O5N/01E-10F01 45 55 59 N 122 40 29 W 05-12-88 1320 us 56
08-03-88 1300 us 56
08-03-88 1305 us 56
05N/01E-13N01 45 54 42 N 122 37 58 W 05-10-88 1205 BR 623
O05N/01E-15E01 45 55 14 N 122 40 40 W 05-10-88 0920 TG 495
O5N/01E-17E01 45 55 03 N 122 42 58 W 05-12-88 1115 BR 92
O05N/01E-25N01D1 45 53 02 N 122 38 16 W 05-10-88 1415 TG 638
O5N/01E-28HO1 45 53 25 N 122 42 05 W 05-12-88 0840 BR 635
08-03-88 1210 BR 635
O5N/01E-34G04 45 52 25 N 122 39 50 W 04-29-88 1150 UF 410
08-03-88 1055 UF 410
O5N/02E-08B01 45 56 17 N 122 34 55 W 05-03-88 1015 BR 183
O5N/02E-15K01 45 55 00 N 122 32 31 W 05-16-88 1325 UF 741
O5N/02E-21R01 45 53 56 N 122 33 33 W 05-17-88 1000 BR 835
O05N/03E-12P01 45 55 33 N 122 22 43 W 05-16-88 0935 us 497
05N/03E-16P01 45 54 37 N 122 26 41 W 05-17-88 0750 BR 407
O5N/03E-27N02 45 53 00 N 122 25 42 W 05-24-88 1145 BR 838
06N/03E-34H02 45 57 37 N 122 24 39 W 05-24-88 0925 BR 1,155

56

Depth
of well
total
(feet)
216
216
216
170
200

160
89
322
200
80

80
435
435
298

86

86
86
227
100
110

130
260
260
257
257

210
200
345
115

31

240
360



Table Al.--Field measurements and concentrations of bacteria--Continued

Spe- Coli- Coli- Strep-
cific form form, tococci,

Temper- con-~ pH Oxygen, total fecal fecal

Local ature duct- (stand-  dis- (cols. (cols. (cols.
well water ance ard solved per per per

_number (des C) (uS/om) wunits)  (me/L) 100 ml) 100 ml) 100 ml)

04N/01E-25L01 10.0 172 6.7 1.8 8 <1 <1
10.0 172 6.7 1.8 7 <1 <1
-- ~- - - <1 <1 <1
04N/01E-33B02 13.0 235 6.9 0.3 <1 <1 <1
04N/02E-02A02 11.5 182 7.9 0.0 <1 <1 <1
04N/02E-06K01 11.5 70 6.7 8.4 <1 <1 <1
04N/02E-10N01 11.0 102 6.5 7.7 <1 <1 <1
04N/02E-23B02 12.0 51 7.2 6.9 <1 <1 <1
04N/02E-29A02 11.0 78 7.2 0.0 <1 <1 <1
04N/03E-02D02 11.0 101 7.0 9.2 <1 <1 <1
12.0 116 6.6 9.2 <1 <1 <1
04N/03E-28R02 12.5 1386 8.3 3.8 20 <1 <1
-~ - -— - <1 <1 <1
04N/03E-29L01 12.0 287 7.6 0.0 <1 <1 <1
05N/01E-10F01 12.5 125 6.8 0.0 17 <1 <1
-- -- -- - <1 <1 <1
- -- - - <1 <1 <1
05N/01E-13N01 13.0 252 7.8 6.5 <1 <1 <1
05N/01E-15E01 15.0 81 6.3 7.1 <1 <1 <1
05N/01E-17E0L 12.5 313 7.6 0.0 <1 <1 <1
05N/01E-25N01D1 14.0 83 6.7 5.7 <1 <1 <1
05N/01E-29HO1 13.0 119 6.5 3.9 1 <1 <1
- - - - 5 <1 <1
O5N/O1E-34G04 12.0 138 6.7 5.1 <1 <1 30
- - - - <1 <1 <1
05N/02E-08B01 11.5 137 7.4 6.6 <1 <1 <1
05N/02E-15K01 10.5 106 6.7 7.5 <1 <1 <1
05N/02E-21R01 12.5 183 9.3 2.8 <1 <1 <1
05N/03E-12P01 10.5 87 6.6 6.9 <1 <1 <1
05N/03E-16P01 10.5 83 6.3 6.8 <1 <1 <1
05N/03E-27N02 11.0 118 8.2 6.8 <1 <1 <1
06N/03E-34H02 11.0 102 8.4 4.3 <1 <1 <1

a
Also partly open to confining unit 2.
Also partly open to TG.
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Table A2.--Values and concentrations of common constituents and radon

[deg C, degrees Celsius; uS/cm, microsiemens per centimeter at 25 oCelsius; mg/L, milligrams per

liter; NTU, nephelometric turbidity units; L, micrograms per liter; i/L, picocuries per liter
Temper- Specific Specific pH pH lab Oxygen, Tur- Hardness
Local ature con- conduct- (stand- (stand~ dis- bid- total
well water ductance ance lab ard ard solved ity (mg/L
number Date (deg C) (uS/cm) (uS/cm) units) units) (mg/L) (NTU) as CaCOg)
01N/03E-03A02 05-17-88 12.0 207 206 7.4 7.6 10.4 0.1 a3
01N/03E-08B01 05-13-88 12.0 158 150 7.6 7.6 8.8 0.1 64
01N/Q3E-10C01 05-26-88 12.5 161 185 6.8 7.1 7.2 0.3 79
01N/03E-12L04 04-27-88 12.0 82 86 6.8 6.9 5.9 0.3 30
01N/04E-03G01 05-18-88 11.5 94 a7 6.7 7.0 8.6 0.3 35
01N/04E-08K0S5 04-27-88 11.5 52 52 6.6 7.3 7.2 0.3 19
02N/0Q1E~04C01 05-13-88 12.0 292 289 6.6 6.8 7.5 0.2 120
02N/01E-07MQ1 05-25-88 13.5 360 362 7.7 7.9 0.0 1.2 180
02N/01E-09K01 05-11-88 15.5 258 255 7.1 7.3 7.2 0.2 120
02N/01E-15A02 05-26-88 12.5 265 269 7.1 7.3 5.9 0.2 120
02N/01E-15Q01 05-03-88 12.5 275 282 7.2 7.5 5.3 0.2 120
02N/0Q1E-23Q03 04-28-88 15.0 248 255 7.2 7.4 5.7 0.2 110
02N/01E-24G01 05-12-88 13.0 233 236 6.6 6.8 5.4 0.7 98
02N/01E-27M09 05-25-88 13.5 247 250 7.0 7.2 4.6 0.2 100
02N/0Q1E~36B09 04-28-88 13.0 222 227 6.7 6.9 5.8 0.3 a2
02N/02E-06D01 05-10-88 14.5 229 231 6.8 7.0 4.4 0.1 97
02N/02E~07A02 04-27-88 12.0 282 299 6.6 6.8 4.2 0.2 130
04-27-88 12.0 282 298 6.6 6.8 4.2 0.2 130
02N/Q2E-10N03  05-12-88 12.5 213 210 6.9 7.2 7.4 0.1 86
02N/02E-14R04 05-13-88 11.0 187 190 7.0 7.3 6.8 0.1 78
02N/02E~21M02 05-12-88 13.5 206 208 6.8 7.0 5.8 0.2 87
02N/Q2E-27D02 04-28-88 11.0 161 166 7.3 7.4 4.3 0.3 70
02N/02E-35M02 05-13-88 13.0 184 185 6.8 7.0 7.8 0.8 73
02N/03E-06M01 04-26-88 12.5 136 140 7.3 7.4 4,9 0.3 54
02N/03E-09Q01 05-09-88 11.5 157 159 7.7 7.8 4.0 0.2 63
02N/03E-12P02 05-09-88 11.0 113 112 7.3 7.2 5.4 2.6 43
02N/03E-21R02 05-17-88 11.5 135 136 7.8 7.9 7.4 0.2 53
05-17-88 11.5 135 136 7.8 8.0 7.4 0.2 53
02N/03E-28Q01 05~26-88 11.5 168 173 8.7 8.5 4.2 0.2 73
02N/Q3E-30Q02 05-25-88 13.0 167 188 8.2 8.2 0.1 0.2 75
02N/04E-27N01 05-18-88 12.0 123 126 7.1 7.7 4.4 2.6 43
02N/04E-31G01 05-17-88 12.5 438 426 8.5 9.2 2.1 2.0 43
02N/0Q4E-36N01 05-18-88 9.5 14 14 5.7 5.8 10.2 0.2 3
03N/01E-06B02 05-11-88 14.0 285 291 7.2 7.3 1.2 0.6 140
03N/01E-11D01  05-16-88 12.0 177 179 6.6 6.9 1.7 2.1 73
03N/01E-17P01 04-30-88 10.0 360 381 7.5 7.5 0.3 0.2 190
04~30-88 10.0 360 381 7.5 7.5 0.3 0.3 190
03N/Q1E-22D02 05-16-88 13.0 305 301 7.2 7.4 0.0 7.8 140
03N/01E-27P01 05-13-88 12.0 267 268 6.7 6.9 3.9 0.1 120
03N/01E~-30J01 05-16-88 12.0 302 304 6.8 7.1 3.9 5.1 140
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Table A2.--Values and concentrations of common constituents and radon--Continued

Hardness Magne- Potas- Bicar-
noncar- Calcium, sium, Sodium, Sodium sium, bonate
bonate dis- dis- dis- ad- dis- field
Local total solved solved solved sorp- solved (mg/L
well (mg/L as (mg/L (mg/L (mg/L Sodium tion (mg/L as
number CaCOa) as Ca) as Mg) as Na) percent ratio as K) Hcoa)
01N/03E-03A02 0 19 11 7.7 15 0.4 1.7 122
01N/03E-08B01 0 11 8.8 6.7 18 0.4 1.8 84
01N/03E-10C01 0 16 9.6 7.8 17 0.4 1.9 113
01N/03E-12L04 0 8.4 2.2 3.7 20 0.3 1.4 38
01N/04E-03G01 0 7.9 3.7 5.2 23 0.4 1.8 60
01N/04E-08K05 0 4.8 1.6 2.5 22 0.3 0.6 24
02N/01E-04C01 29 30 12 7.7 12 0.3 2.3 116
02N/01E-07M01 0 49 14 7.5 8 0.3 4.2 242
02N/01E-09K01 8 31 9.7 6.4 10 0.3 2.6 133
02N/01E-15A02 33 10 6.3 10 0.3 2.2 149
02N/01E-15Q01 15 33 10 6.9 10 0.3 3.7 133
02N/01E-23Q03 13 30 9.2 6.1 10 0.3 3.4 122
02N/01E-24G01 19 21 11 6.4 12 0.3 3.3 96
02N/01E-27M09 9 27 8.9 8.3 14 0.4 3.5 116
02N/01E-36B09 15 23 8.4 6.5 13 0.3 4.5 94
02N/02E-06D01 5 23 9.6 6.2 12 0.3 2.7 112
02N/02E-07A02 24 32 13 7.7 11 0.3 2.9 134
25 32 13 7.5 11 0.3 2.9 133
02N/02E-10N03 13 21 8.1 5.8 12 0.3 3.3 89
02N/02E-14R04 10 19 7.4 5.5 13 0.3 3.4 83
02N/02E-21M02 0 21 8.5 5.9 12 0.3 2.6 107
02N/02E-27D02 2 15 7.9 5.7 15 0.3 2.3 83
02N/02E-35M02 5 17 7.5 7.1 17 0.4 2.3 83
02N/03E-06M01 0 11 6.5 6.8 21 0.4 1.9 83
02N/03E-08Q01 0 17 4.9 9.7 25 0.6 1.1 g8
02N/03E-12P02 0 13 2.5 6.1 24 0.4 0.1 70
02N/03E-21R02 0 12 5.7 7.8 23 0.5 1.7 84
0 12 5.6 7.7 23 0.5 1.7 84
02N/03E-28Q01 0 16 8.0 7.7 18 0.4 1.9 96
02N/03E-30Q02 0 16 8.5 10 22 0.5 2.6 118
02N/04E-27N01 0 15 1.4 8.5 30 0.6 0.2 g0
02N/04E-31G01 15 16 0.67 62 75 4 1.7 13
02N/04E-~36N01 0 0.57 0.43 1.1 41 0.3 0.2 6
03N/01E-06H02 0 32 14 9.1 12 0.3 1.9 184
03N/01E-11D01 0 18 6.9 7.8 18 0.4 2.0 105
03N/01E-17P01 0 52 14 8.2 8 0.3 4.0 245
0 52 14 8.0 8 0.3 3.9 249
03N/01E-22D02 0 31 15 9.1 12 0.3 2.7 193
03N/01E-27P01 3 29 11 7.5 12 0.3 2.6 140
03N/01E-30J01 2 31 15 8.8 12 0.3 2.4 168
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Table A2.--Values and concentrations of common constituents and

radon--Continued

Car-~ Alka- Carbon Chlo- Fluo- Silica,
bonate Alka- linity dioxide, Sulfate, ride, ride, dis-
field linity, 1lab dis- dis-~ dis- dis- solved
Local (mg/L field (mg/L solved solved solved solved (mg/L
well as (mg/L - as (mg /L (mg/L (mg/L (mg/L as
number Co ) CaCo ) CaCo ) as CO ) as SO ) as Cl) as F) Si0 )
3 3 3 2 4 2
01N/03E-03A02 0 100 a9 7.7 6.1 1.7 0.3 53
01N/03E-08B01 0 69 69 3.4 2.2 2.7 0.3 55
01N/03E-10C01 0 93 92 28 0.9 1.7 0.3 55
01N/03E-12L04 0 31 32 9.6 3.1 2.6 0.1 27
01N/04E-03G01 0 49 45 19 0 1.3 0.2 53
01N/04E-08K05 0 20 20 9.6 1.5 1.1 0.1 19
02N/01E-04C01 Q 95 92 46 19 5.6 0.3 63
02N/01E-07MO1 0 198 193 7.7 1.6 1.3 0.3 45
02N/01E-09K01 0 109 104 17 10 5.2 0.2 50
02N/01E-15A02 0 122 118 19 8.1 4.1 0.3 47
02N/01E-15Q01 0 109 110 13 12 5.4 0.2 50
02N/01E-23Q03 0 100 100 12 11 0.2 49
02N/01E-24G01 0 79 79 38 14 3 0.3 58
02N/01E-27M09 0 95 94 18 16 .7 0.3 41
02N/01E-36B09 0 77 78 30 14 5.1 0.2 50
02N/02E-06D01 0 92 87 28 7.2 7.9 0.2 44
02N/02E-07A02 0 110 111 53 7.6 13 0.1 43
0 109 111 53 7.8 12 0.1 43
02N/02E-10N03 0 73 73 18 7.3 6.0 0.2 50
02N/02E-14R04 0 68 68 13 6.6 4.6 0.3 50
02N/02E-21M02 0 88 84 27 7.9 3.7 0.2 42
02N/02E-27D02 0 68 68 6.6 4.6 3.0 0.1 53
02N/02E-35M02 0 68 67 21 7.2 4.7 1.0 48
02N/03E-06M01 0 68 66 6.6 1.4 1.4 0.2 57
02N/03E-09Q01 0 80 81 3.1 0.7 1.4 0.1 46
02N/03E-12P02 0 57 55 5.6 <0.2 1.8 . 0.1 40
02N/03E-21R02 0 69 69 2.1 0.5 1.3 0.3 45
0 69 69 2.1 0.5 1.3 0.3 45
02N/03E-28Q01 7 91 88 0.3 1.0 1.4 0.2 27
02N/03E-30Q02 0 97 95 1.2 2.2 1.6 0.2 36
02N/04E-27N01 0 74 56 11 2.4 2.3 0.2 28
02N/04E-31G01 10 27 24 0.0 2.4 110 0.3 15
02N/04E-36N01 0 5.0 4.0 19 <0.2 1.2 0.1 8.4
03N/01E-06H02 0 151 150 18 0.7 2.7 0.4 65
03N/01E-11D01 0 86 87 42 1.4 2.3 0.3 64
03N/01E-17P01 0 201 201 12 <0.2 2.1 0. 47
0 204 202 13 <0.2 2.0 0.4 47
03N/01E-22D02 0 158 158 18 3.4 3.3 0.4 54
03N/01E-27P01 0 115 107 b4 8.9 6.4 0. 56
03N/01E-30J01 0 138 136 42 12 4.3 0.4 62
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Table A2.--Values and concentrations of common constituents and radon--Continued

Local

well

number
01N/03E-03A02
01N/03E-08B01
01N/03E-10C01
01N/03E-12L04
01N/04E-03G01

01N/Q4E-08K05
02N/01E-04C01
02N/01E-07M01
02N/01E-09K01
02N/01E-15A02

02N/01E-15Q01
02N/01E-23Q03
02N/01E-24G01
02N/01E-27M09
02N/01E-36B09

02N/02E-06D01
02N/02E-07A02

02N/02E-10N03
02N/02E-14R04

02N/02E-21M02
02N/02E-27D02
02N/02E-35M02
02N/Q3E-06M01
02N/03E-08Q01

02N/03E-12P02
02N/03E-21R02

02N/03E-28Q01
02N/03E-30Q02

02N/04E-27N01
02N/04E-31G01
02N/04E-36N01
03N/01E-06H02
03N/01E-11D01

03N/01E-17P01
03N/01E-22D02

03N/Q1E-27P01
03N/01E-30J01

Solids,
residue
at 180
deg. C,
dis-
solved
mg/L
152
130
139
67
20

41
225
224
181
182

196
180
179
167
163

158
180
191
162
143

144
132
135
120
116

95
101
106
108
120

90
245
12

148

236
238
200
1901
215

Solids,
sum of
consti-
tuents,
dis-
solved
mg/L
161
137
150
69
103

45
226
242
192
192

202
187
185
177
171

168
199
197
164
153

154
139
146
128
129

98
116
115
125
135

100
235

15
217
157

249
250
215
205
226

Nitro-

gen,

dis-
solved
(mg/L
as N
0.14
1.6
0.32
0.31
<0.10

0.45
6.7
<0.10
2.6
1.7

3.5

- 3.0

3.7
2.0

2.9

2.8
3.1
3.1
4.1
3.4

2.2
1.6
2.3
0.31
<0.10

<0.10
<0.10
<0.10
<0.10
<0.10

<0.10
<0.10
0.10
0.25
0.58

<0.10

<0.10

<0.10
3.2
1.6

Phos- Alum-
NO2+NO3, phorous, inum,
dis- dis-
solved solved
(mg/L (ug/L
as P as Al
0.05 <10
0.14 <10
0.06 <10
0.03 <10
0.04 <10
0.02 <10
0.14 <10
0.18 <10
0.12 <10
0.21 <10
0.13 <10
0.10 <10
0.07 <10
0.07 <10
0.08 <10
0.07 <10
0.05 <10
0.05 <10
0.07 <10
0.07 <10
0.03 <10
0.08 <10
0.06 <10
0.20 <10
0.06 <10
0.02 <10
0.03 <10
0.04 <10
0.04 <10
0.09 <10
<0.01 <10
0.02 <10
0.03 <10
0.14 <10
0.03 <10
0.34 <10
0.33 <10
0.12 <10
0.14 50
0.03 <10
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Iron,
dis-

solved

(ug/L
as Fe
3

4

13

5

<3

<3
5
180
<3
39

<3
<3
120
12
<3

<3
<3

<3

14
<3
15
<3
<3

<3
<3
<3
<3

26

41

16

36

33

1300

<3
14

Manga-
nese,
dis-

solved

(ug/L
as Mn
14
<1
2
<1
2

<1
4
250
<1
2

<1
<1

4
12
<1

<1
<1
<1

<1
<1

<1
<1

17
<1
<1

93

<1

64

510

140
<1

Radon
222
total

i/L
230
<80
580
610
370

600
540

84
420
320

190
130
270
250
180

480
630
660
140
320

530
400
260

100

<80
490
480
110
280

120
<80

140

290
320
530
260
400



Table A2.--Values and concentrations of common constituents and radon--Continued

Spe- Hard-
cific pH ness

Temper- con- Specific pH lab Oxygen, Tur- total

Local ature duct- conduct- (stand- (stand- dis- bid- (mg /L

well water ance ance lab ard ard solved ity as

number Date (deg C) (uS/cm) (uS/cm) units) units) (mg/L) (NTU)  CaCOg)
03N/01E-35B02 04-26-88 12.0 181 203 7.2 7.2 4.8 0.3 88
03N/02E-01C02 05-24-88 12.5 115 117 8.4 8.2 0.1 0.2 8
03N/02E-03B01  04-25-88 12.5 215 214 7.2 7.4 5.8 0.3 96
03N/02E~05SE02 05-11-88 12.0 133 134 6.9 7.2 6.1 0.1 54
05-11-88 12.0 133 134 6.9 7.1 6.1 0.1 54
03N/02E-10R01  05-10-88 12.5 262 268 7.3 .5 1.5 (] 130
03N/02E-20H01 04-28-88 11.5 183 183 7.3 4 0.1 1 73
03N/02E-23H01 05-24-88 13.0 252 256 7.2 .6 0.0 0.7 110
03N/O02E-35D02 04-26-88 13.0 172 177 7.2 7.9 0.3 0.3 73
03N/03E-03P01 04-26-88 12.0 108 113 6.8 7.6 6.9 0.3 48
03N/03E-34R01  05-09-88 14.5 177 180 8.2 8.1 8.0 0.2 66
04N/01E-07HO1 05-11-88 13.0 240 248 6.8 6.9 6.3 0.1 110
05-11-88 13.0 240 246 6.8 7.0 6.3 0.2 110
04N/O01E-10E01 05-12-88 15.0 188 191 7.3 7.5 0.0 6.0 74
04N/01E-13B01  05-17-88 12.5 280 281 6.9 7.2 3.4 0.3 110
04N/O1E-18301 05-11-88 15.5 367 373 8.5 8.3 0.2 0.6 29
04N/O1E-19F02 04-29-88 11.5 222 232 7.1 7.1 1.8 0.3 100
04N/O1E-25L01 05-18-88 10.0 172 180 6.7 7.0 1.8 1.9 75
05-18-88 10.0 172 180 6.7 6.9 1.8 2.4 75
04N/01E-33B02 04-30-88 13.0 235 240 6.9 7.0 0.3 0.3 110
04N/O02E-02A02 05-16-88 11.5 182 191 7.9 8.1 0.0 5.6 48
04N/02E-06K01  05-18-88 11.5 70 72 6.7 6.9 8.4 0.3 25
O4N/O02E-10N01  04-25-88 11.0 102 108 6.5 6.6 7.7 0.2 40
04N/02E-23B02 05-24-88 12.0 51 53 7.2 7.3 6.9 0.2 17
04N/02E-28A02 05-18-88 11.0 78 81 7.2 7.3 0.0 1.3 29
04N/03E-02D02 04-25-88 11.0 101 108 7.0 7.4 9.2 0.3 39
04N/03E-28R02 05-13-88 12.5 136 140 8.3 8.2 3.8 0.3 29
04N/O3E-28L01 05-18-88 12.0 287 297 7.6 7.8 0.0 5.6 85
05N/01E-10F01 05-12-88 12.5 125 103 6.8 6.7 0.0 32 39
OSN/O1E-13N01 05-10-88 13.0 252 256 7.8 7.9 6.5 0.3 61
0SN/01E-15E01 05-10-88 15.0 81 83 6.4 7.1 3.0 25
05N/01E-17E01 05-12-88 12.5 313 326 7.8 0.0 0.6 120
05N/01E-25N01D1 05-10-88 14.0 83 83 . 7.1 5.7 75 27
05N/01E-29H01 05-12-88 13.0 118 122 6.7 3.9 18 35
05N/01E-34G04 04-29-88 12.0 138 143 6. 6.8 5.1 0.3 51
05N/02E-08B0O1 05-03-88 11.5 137 144 7.4 7.8 6.6 0.3 40
05N/02E-15K01 05-16-88 10.5 106 107 6.7 7.3 7.5 1.0 40
05N/02E-21R01  05-17-88 12.5 183 178 8.3 9.3 2.8 2.6 7
05N/O3E-12P01 05-16-88 10.5 87 89 6.6 6.8 6.9 0.2 35
05N/03E-16P01 05-17-88 10.5 83 83 6.3 7.0 6.8 0.2 29
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Table A2.--Values and concentrations of common constituents and radon--Continued

Hardness Magne- Potas- Bicar-
noncar- Calcium, sium, Sodium, Sodium  sium, bonate
bonate dis- dis- dis- ad- dis- field
Local total solved solved solved sorp- solved (mg/L
well (mg/L (mg/L (mg/L (mg/L Sodium tion (mg/L as
number as CaCOa) as Ca) as Mg) as Na) percent ratio as K) ncos>
03N/01E-35B02 0 22 8.1 6.0 13 0.3 2.0 110
03N/02E-01C02 0 3.1 0.02 24 87 4 0.1 49
03N/02E-03B01 0 23 9.4 9.4 17 0.4 1.6 134
03N/02E-05E02 0 13 5.2 6.5 20 0.4 1.3 76
0 13 5.3 6.9 21 0.4 1.2 76
03N/02E-10R01 0 33 11 7.2 11 0.3 1.3 166
03N/02E-20HO01 0 17 7.5 6.7 16 0.4 2.4 104
03N/02E-23H01 0 24 12 12 19 0.5 3.0 162
03N/02E-35D02 0 16 8.0 8.3 19 0.4 2.6 109
03N/03E-03P01 0 12 4.3 5.0 18 0.3 0.3 68
03N/03E-34R01 0 23 2.1 12 28 0.7 0.3 111
04N/01E-07HO1 0 24 11 11 18 0.5 2.5 150
0 24 11 11 18 0.5 2.4 149
04N/01E-10E01 0 20 5.9 10 22 0.5 1.2 111
04N/01E-13B01 12 27 9.9 17 25 0.7 0.7 117
04N/01E-18J01 0 8.6 1.8 70 80 6 6.6 164
04N/01E-19F02 0 22 11 9.4 17 0.4 2.0 143
04N/01E-25L01 0 17 7.9 7.1 17 0.4 1.9 110
0 17 7.8 7.1 17 0.4 1.9 109
04N/01E-33B02 0 26 10 9.1 16 0.4 0.2 149
04N/02E-02A02 0 14 3.2 23 51 1 0.5 121
04N/02E-06K01 0 5.9 2.5 4.4 26 0.4 1.7 41
04N/0Z2E-10NO1 0 10 3.6 6.3 25 0.4 1.7 60
04N/02E-23B02 0 5.4 0.97 3.1 27 0.3 0.3 24
04N/02E-29A02 0 7.5 2.6 3.8 21 0.3 0.7 43
04N/03E-02D02 0 11 2.9 5.1 22 0.4 63
04N/03E-28R02 0 11 0.28 21 61 2 82
04N/03E-29L01 0 22 7.2 33 46 2 1. 192
05N/01E~-10F01 0 8.2 4.4 5.9 24 0.4 1. 74
O5N/01E-13N01 0 20 2.7 34 54 2 0.6 164
05N/01E-15E01 0 6.4 2.1 7.2 37 0.7 1.5 45
05N/01E-17E01 0 34 8.2 24 30 1 1.7 201
05N/01E-25N01D1 0 6.6 2.6 5.6 29 0.5 1.8 48
05N/01E-28H01 0 8.4 3.4 11 38 0.8 2.7 63
05N/01E-34G04 0 12 5.0 9.4 28 0.6 2.0 76
05N/02E~08B01 0 14 1.2 16 47 1 0.1 87
0SN/02E~15K01 0 10 3.6 6.1 25 0.4 0.8 59
05N/02E-21R01 0 2.5 0.17 40 92 7 0.3 51
O5N/03E-12P01 0 9.8 2.4 4.7 23 0.4 0.4 46
05N/03E-16P01 0 8.8 1.6 5.6 30 0.5 0.2 40
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Table A2.--Values and concentrations of common constituents and radon--Continued

Car- Alka-~ Carbon Chlo- Fluo- Silica,
bonate Alka- linity dioxide, Sulfate, ride, ride, dis-
field 1linity, lab dis- dis- dis- dis- solved
Local (mg/L field (mg/L solved solved solved solved (mg/L
well as (mg/L - as (mg/L (mg/L (mg/L (mg/L as
number C03) CaCOa) CaCOa) as COZ) as 504) as Cl) as F) 3102)
03N/01E-35B02 0 90 89 11 4.0 3.4 0.2 50
03N/02E-01C02 11 58 57 0. 1.4 1.6 0.2 15
03N/02E-03B01 0 110 108 13 1.8 3.0 0.2 51
03N/02E-05E02 0 62 65 15 1.3 1.7 0.2 61
0 62 65 15 1.2 1.6 0.3 61
03N/02E~10R01 0 136 131 13 1.7 5.0 0.3 45
03N/02E-20H01 0 85 a3 8. 1.2 1.3 0.2 53
03N/02E-23H01 0 133 134 16 1.6 1.6 0.3 54
03N/02E-35D02 0 89 89 11 0.9 1.5 0.2 60
03N/03E-03P01 0 56 54 17 0.6 1.4 0.1 50
03N/03E-34R0O1 0 91 89 1. 1.1 2.6 0.1 40
04N/01E-07HO1 0 123 121 38 1.6 4.3 0.3 67
0 122 121 38 1.6 4,2 0.3 68
04N/01E-10E01 0 91 g0 8. 3.1 4.5 0.3 36
04N/01E~13B01 0 96 94 23 2.2 33 0.3 43
04N/01E-18J01 6 144 142 0. 13 23 0.5 35
04N/01E-19F02 0 117 115 18 1.0 2.5 0.2 63
04N/01E-25L01 0 90 89 35 0.9 1.6 0.3 62
0 89 88 35 0.8 1.6 0.3 62
04N/01E-33B02 0 122 123 30 0.6 2.2 0.4 62
04N/02E-02A02 0 99 a8 2. 0.8 1.5 0.3 32
04N/02E~06K01 0 34 33 13 <0.2 1.4 0.2 54
04N/02E~10NO1 0 49 51 30 <0.2 1.9 0.1 51
04N/02E-23B02 0 20 20 2. 2.9 1.7 0.2 18
04N/02E-28A02 0 35 33 4, 5.2 1.7 0.2 29
04N/03E-02D02 0 52 41 10 <0.2 2.5 0.1 26
04N/03E-28R02 0 67 67 0. 1.3 2.3 0.2 25
04N/03E-29L01 0 157 151 7. 2.1 2.4 0.2 33
05N/01E-10F01 0 61 46 19 29 6.4 0.3 58
05N/01E~13N01 0 134 135 4. 1.5 1.5 0.1 31
05N/01E-15E01 0 37 38 36 1.8 1.9 0.2 49
05N/01E~17E01 0 165 160 8. 3.5 5.7 0.5 28
05N/01E-25N01D1 0 39 39 15 .8 4.5 0.1 31
05N/01E-28HO1 0 52 51 32 0 5.2 0.3 56
05N/01E~34G04 0 62 63 24 4.1 0.2 65
05N/02E-08B01 0 71 63 5. 1.2 3.6 0.1 39
05N/02E-15K01 0 48 48 19 0.5 1.5 0.3 39
05N/02E~21R01 22 78 81 0. <0.2 4.3 2.0 23
05N/03E-12P01 0 38 40 18 0.6 6.9 0.2 26
05N/03E-16P01 0 33 31 32 1.1 4.3 0.2 25
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Table A2.--Values and concentrations of common constituents

and radon--Continued

Local
well
number

Solids,
residue
at 180
deg. C,
dis-
solved
(mg/L)

Solids,
sum of
consti-
tuents,
dis-

solved

(mg/L)

03N/01E-35B02
03N/02E-01C02
03N/02E-03B01
03N/02E-05E02

03N/02E-10R01
03N/02E-20H01
03N/02E-23H01
03N/02E-35D02
03N/03E-03P01

03N/03E-34R0O1
04N/01E-07HO1

04N/01E-10E01
04N/01E-13B01

O4N/01E-18J01
04N/01E-19F02
04N/01E-25L01

04N/01E-33B02

04N/02E-02A02
04N/02E-06K01
04N/02E-10NO1
04N/02E-23B02
04N/02E-29A02

04N/03E-02D02
04N/03E-28R02
04N/03E-29L01
05N/01E-10F01
05N/01E-13NO1

05N/01E-15E01
05N/01E-17E01

05N/01E-25N01D1

05N/01E-29H01
05N/01E-34G04

05N/02E-08B01
05N/02E-15K01
05N/02E-21R01
05N/03E-12P01
05N/03E-16P01

149

71
157
124
118

173
132
173
142
102

131
183
183
131
191

228
166
142
146
176

130
88
97
43
67

75
a5
181
118
166

84
192
86
114
132

109
88
121
66
65

155

92
170
128
129

187
141
189
151
109

136
196
196
136
191

251
182
153
152
184

172

92
205
77
121
139

122
96
119
77
71

Nitro-
gen, Phos- Alum- Manga-~
NO2+NO3 phorous inum, Iron, nese,
dis- dis- dis- dis- dis- Radon
solved solved solved solved solved 222
(mg/L (mg/L (pug/L (ug/L (ug/L  total
as N) as P) as Al) as Fe) as Mn) (pCi/L)
1.2 0.15 <10 <3 <1 510
<0.10 0.01 <10 4 <1 110
1.0 0.08 <10 4 380
0.14 0.07 <10 8 2 470
0.15 0.07 <10 8 2 280
0.16 0.22 <10 3 100 350
<0.10 0.10 <10 160 10 <80
<0.10 0.12 <10 200 290 130
<0.10 0.16 <10 <3 <1 150
0.34 0.04 <10 <3 1 220
<0.10 0.03 <10 <3 <1 <80
0.16 0.09 <10 6 <1 300
0.16 0.09 <10 6 <1 310
<0.10 0.03 <10 270 440 450
0.10 0.05 <10 37 <1 430
<0.10 0.05 <10 60 41 590
0.16 0.18 <10 9 <1 160
<0.10 0.16 <10 47 2 420
<0.10 0.16 <10 48 2 440
0.12 0.15 <10 38 120 430
<0.10 0.16 <10 35 45 <80
0.10 0.07 <10 <3 <1 820
0.20 0.07 10 5 1 410
0.29 0.02 <10 <3 3 310
<0.10 <0.01 <10 260 620 460
1.8 0.04 <10 <3 <1 360
0.25 0.03 <10 <3 <1 <80
<0.10 0.02 <10 730 260 310
<0.10 0.11 <10 7,700 210 <80
<0.10 0.03 <10 4 31 190
<0.10 0.13 <10 9 2 640
<0.10 0.05 <10 68 690 720
<0.10 0.06 <10 33 20 190
<0.10 0.21 10 53 19 800
0.48 0.15 <10 7 5 350
0.92 0.09 <10 3 <1 290
.1 0.01 <10 <3 <1 490
<0.10 0.01 <10 3 2 320
0.68 0.09 <10 3 <1 390
0.93 0.18 <10 <3 <1 350
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Table A2.--Values and concentrations of common constituents and radon--Continued

Spe-
Spe- cific Hard-
cific con- pH ness
Temper- con- duct- pH lab Oxygen, Tur- total
Local ature duct- ance (stand- (stand- dis- bid- (mg/L
well water ance lab ard ard solved ity as
number Date (deg C) (uS/cm) (uS/cm) units) units) (mg/L) (NTU) CaCOg)
05N/03E-27N02  05-24-88 11.0 118 120 8.2 8.1 6.8 0.1 42
06N/03E-34H02 05-24-88 11.0 102 105 8.4 7.9 4.3 0.2 33
Deionized 04-29-88 - - 2 - 7.4 - - -
water blank 05-11-88 - - 2 -- 5.6 -- 0.1 -
05-11-88 -- - 2 - 6.1 -- - -
05-17-88 - -- 3 - 6.4 -- 0.2 -
05-18-88 -- - 1 - 6.2 - 0.1 -
Hard-
ness Cal- Magne- Potas- Bicar-
noncar- cium, sium, Sodium, Sodium  sium, bonate
bonate dis- dis- dis- ad- dis~ field
Local total solved solved solved sorp- solved (mg /L
well (mg/L as (mg/L  (mg/L (mg/L  Sodium tion (mg/L as
number c;cos) as Ca) as Mg) as Na) percent ratio as K) HCOa)
05N/03E-27N02 0 15 .1 8.9 34 0.7 0.2 78
06N/03E-34H02 0 12 0.78 8.9 37 0.7 0.1 57
Deionized water -- <0.02 <0.01 <0.2 - -- 0.1 -
blank -- 0.06 0.01 <0.2 - - 0.1 --
- <0.02 <0.01 <0.2 - - 0.1 -
- <0.02 <0.01 <0.2 - - 0.1 -
- <0.02 <0.01 <0.2 - - 0.1 --
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Table A2.--Values and concentrations of common constituents and radon--Continued

Car- Alka- Carbon Chlo- Fluo- Silica,
bonate Alka- linity dioxide, Sulfate, ride, ride, dis-
field linity, lab dis- dis- dis- dis- solved
Local (mg/L  field (mg/L solved solved solved solved (mg/L
well as (mg/L - as (mg/L (mg/L (mg/L (mg/L as
number co ) CaCO_) CaCO_ ) as CO ) as SO ) as Cl) as F) Si0 )
3 3 3 2 4 2
05N/03E-27N02 0 64 61 0.8 0.6 1.3 0.2 31
06N/03E-34H02 1 49 49 0.4 1.2 1.5 0.2 20
Deionized water - - 1.0 - <0.2 0.4 0.1 0.02
blank == - 1.0 -- <0.2 0.2 0.2 <0.01
- - 1.0 - <0.2 0.1 0.2 <0.01
- - 2.0 - <0.2 0.2 0.2 0.02
-- -- 1.0 - <0.2 .2 0.1 0.01
Solids, Solids, Nitro-
residue sum of gen, Phos- Alum- Manga-
at 180 consti- NO2+NO3, phorous, inum, Iron, nese,
deg. C, tuents, dis- dis- dis- dis- dis- Radon
Local dis- dis- solved solved solved solved solved 222
well solved solved (mg/L (mg /L (ug/L (ug/L (ug/L  total
number (mg/L) (mg/L) as N) as P) as Al) as Fe) as Mn) (pCi/L)
05N/03E-27N02 90 98 <0.10 0.06 <10 <3 <1 380
06N/03E-34H02 75 77 0.59 0.03 <10 16 2 130
Deionized water <1 -- <0.10 0.03 <10 <3 <1 <80
blank 1 -- <0.10 <0.01 <10 <3 <1 <80
<1 -- <0.10 <0.01 <10 <3 <1 <80
<1 - <0.10 0.02 <10 <3 <1 <80
<1 - <0.10 0.02 <10 <3 1 <80
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Table A3.--Concentrations of trace elements and cyanide

[ug/L, micrograms per liter; mg/L milligrams per liter]

Anti- Beryl- Chro-
mony, Arsenic, Barium, lium, Boron, Cadmium, mium, Copper, Lead,
dis- dis- dis- dis- dis- dis- dis- dis- dis-
Local solved solved solved solved solved solved solved solved solved
well (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L
number Date as Sb) as As) as Ba) as Be) as B) as Cd) as Cr) as Cu) as Pb)
01N/03E-12L04 04-27-88 <1 <1 3 <0.5 <10 <1 <1 18 <5
01N/04E-08K05 04-27-88 <1 <1 <2 <0.5 <10 <1 <1 2 <5
02N/01E-15Q01 05-03-88 <1 4 10 <0.5 10 <1 <1 3 <5
02N/01E-23Q03 04-28-88 <1 1 8 <0.5 10 <1 <1 2 <5
02N/01E-36B09 04-28-88 <1 1 5 <0.5 20 <1 <1 2 <5
02N/02E-07A02 04-27-88 <1 <1 21 <0.5 30 <1 <1 2 <5
04-27-88 <1 <1 21 <0.5 30 <1 <1 1 <5
02N/02E-27D02 04-28-88 <1 <1 2 <0.5 <10 <1 <1 2 <5
02N/03E-06M01 04-26-88 <1 1 <2 <0.5 <10 <1 <1 1 <5
03N/01E-17P01 04-30-88 <1 2 10 <0.5 <10 <1 <1 4 <5
04-30-88 <1 2 10 <0.5 <10 <1 <1 <1 <5
03N/01E-35B02 04-26-88 <1 <1 5 <0.5 10 <1 <1 2 <5
03N/02E-03B01 04-25-88 13 <1 4 <0.5 <10 <1 <1 <1 <5
03N/02E-20HO01 04-28-88 <1 2 11 <0.5 <10 <1 <1 2 <5
03N/02E-35D02 04-26-88 <1 1 9 <0.5 <10 <1 <1 <1 <5
07-19-88 - == - -- -- - - - -
03N/03E-03P01 04-26-88 <1 <1 <2 <0.5 <10 <1 <1 <1 <5
07-19-88 -= -- -- -- -- - - - -
04N/01E-19F02 04-29-88 1 1 30 <0.5 <10 <1 3 1 <5
04N/01E-33B02 04-30-88 <1 1 8 <0.5 <10 <1 <1 1 <5
04N/02E-10N01 04-25-88 <1 <1 8 <0.5 <10 <1 <1 2 <5
04N/03E-02D02 04-25-88 <1 <1 <2 <0.5 <10 <1 <1 1 <5
05N/01E-34G04 04-29-88 <1 1 18 <0.5 <10 <1 2 2 <5
05N/02E-08B01 05-03-88 <1 1 <2 <0.5 40 <1 <1 1 <5
Deionized water 04-29-88 <1 <1 <2 <0.5 <10 <1 <1 1 <5

blank
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Table A3.--Concentrations of trace elements and cyanide--Continued

Mer- Molyb- Sele- Thal- Vana- Cya-

cury, denum, Nickel, nium, Silver, 1lium, dium, Zinc, nide,

dis- dis- dis- dis- dis- dis- dis- dis- dis-

Local solved solved solved solved solved solved solved solved solved
well (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (mg/L
number as Hg) as Mo) as Ni) as Se) as Ag) as Tl) as V) as Zn) as CN)

01N/03E-12L04 <0.1 <1 3 <1 <1 <1 4 <0.01
01N/04E-08K05 <0.1 <1 2 1 <1 <1 2 34 <0.01
02N/01E-15Q01 <0.1 1 4 <1 <1 <1 10 5 <0.01
02N/01E-23Q03 <0.1 <1 <1 <1 <1 <1 11 12 <0.01
02N/01E-36B09 <0.1 <1 <1 <1 <1 <1 9 <3 <0.01
02N/02E-07A02 <0.1 <1 1 <1 <1 <1 4 <3 <0.01
<0.1 <1 1 <1 <1 <1 4 <3 <0.01

02N/02E-27D02 <0.1 <1 3 <1 1 <1 15 <3 <0.01
02N/03E-06M01 <0.1 <1 3 <1 <1 <1 23 <3 <0.01
03N/01E-17P01 <0.1 1 <1 <1 <1 <1 11 180 <0.01
<0.1 1 <1 <1 <1 <1 11 160 <0.01

03N/01E-35B02 <0.1 <1 1 <1 <1 <1 13 <3 <0.01
03N/02E-03B01 <0.1 <1 <1 <1 <1 <1 10 19 <0.01
03N/02E-20H01 <0.1 1 <1 <1 <1 <1 14 69 <0.01
03N/02E-35D02 <0.1 <1 <1 <1 <1 <1 19 <3 ==
-- -- -- -- -- -- -- --  <0.01

03N/03E-03P01 <0.1 3 <1 <1 <1 -- 8 57 <0.01
-- -- -- == -- <1 -- -- <0.01

04N/01E-19F02 <0.1 <1 <1 <1 <1 <1 11 17 <0.01
04N/01E-33B02 <0.1 <1 2 <1 <1 <1 16 32 <0.01
04N/02E-10NO1 <0.1 <1 <1 <1 <1 <1 5 7 <0.01
04N/03E-02D02 <0.1 <1 2 <1 <1 <1 2 36 <0.01
05N/01E-34G04 <0.1 <1 <1 <1 <1 <1 7 6 <0.01
05N/02E-08B01 <0.1 1 2 <1 1 <1 4 97 <0.01
Deionized water <0.1 <1 <1 <1 <1 <1 <1 <3 <0.01

blank
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Table A.4--Concentrations of radiochemical constituents

[pug/L, micrograms per liter; pCi/L, picocuries per liter; U, uranium; U-nat, natural
uranium; Th-230, Thorium-230; Cs-137, Cesium-137; Yt-80, Yttrium-90; Ra-228, Radium-228]

Gross  Gross Gross Gross Radium Radium
alpha, alpha, beta, beta, 226, 228, Uranium
dis- dis- dis- dis- dis- dis-~ natural,
solved solved solved solved solved, solved dis-
Local (ug/L  (pCi/L (pCi/L  (pCi/L radon (pCi/L solved
well as as as as Sr/ method as (ug/L
number Date U-nat) Th-230) Cs-137) Yt-90) (pCi/L) Ra-228) as U)
01N/03E-12L04 04-27-88 <0.4 <0.4 1.7 1.5 0.03 <1.0 <1.0
01N/04E-08K05 04-27-88 <0.4 <0.4 0.4 0.4 <0.02 <1.0 <1.0
02N/01E-15Q01 05-03-88 0.4 <0.4 4.5 3.4 0.03 <1.0 <1.0
02N/01E-23Q03 04-28-88 <0.4 <0.4 3.5 2.7 0.03 <1.0 <1.0
02N/01E-36B09 04-28-88 0.7 0.7 4.7 3.8 0.03 <1.0 <1.0
02N/02E-07A02 04-27-88 <0.4 <0.4 3.1 2.3 <0.02 <1.0 <1.0
04-27-88 0.9 0.6 3.8 2.9 <0.02 <1.0 <1.0
02N/02E-27D02 04-28-88 <0.4 <0.4 2.3 1.9 <0.02 <1.0 <1.0
02N/03E-06M01 04-26-88 <0.4 <0.4 2.3 1.8 <0,02 <1.0 <1.0
03N/01E-17P01 04-30-88 1.2 1.3 3.6 2.6 0.03 <1.0 1.1
04-30-88 1.8 1.8 4.6 3.3 0.03 <1.0 1.2
03N/01E-35B02 04-26-88 0.6 0.5 2.3 1.7 <0.02 <1.0 <1.0
03N/02E-03B01 04-25-88 0.4 <0.4 2.0 1.5 <0.02 <1.0 <1.0
03N/02E-20H01 04-28-88 .8 0.7 2,2 1.8 <0.02 <1.0 <1.0
03N/02E-35D02 04-26-88 0.6 0.5 2.7 2.1 0.04 <1.0 <1.0
03N/03E-03P01 04-26-88 <0.4 <0.4 0.4 <0.4 0.02 <1.0 <1.0
04N/01E-19F02 04-28-88 0.5 <0.4 2.2 1.6 0.02 <1.0 <1.0
04N/01E-33B02 04-30-88 1.0 0.6 2.3 1.8 0.03 <1.0 <1.0
04N/02E-10N01 04-25-88 <0.4 <0.4 2.9 2.2 <0.02 <1.0 <1.0
04N/03E-02D02 04-25-88 <0.4 <0.4 0.6 0.5 <0.02 <1.0 <1.0
05N/01E-34G04 04-28-88 0.5 <0.4 2.4 1.8 <0.02 <1.0 <1.0
05N/02E-08B01 05-03-88 <0.4 <0.4 0.5 0.4 0.03 1.4 <1.0
Deionized water 04-29-88 <0.4 <0.4 <0.4 <0.4 <0.02 <1.0 <1.0

blank
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Table A5.--Concentrations of organic compounds

[ug/L, micrograms per liter; mg/L, milligrams per liter; o, alpha; S, beta; &, delta]

Volatile organic compounds

Bromo-
Di- Tri- Tetra- Di- Tri- di-

Chloro- chloro- chloro- chloro- Bromo- bromo-  bromo- chloro-

Local methane methane methane methane methane methane methane methane
well total total total total total total total total
number Date (ug/L)  (ug/L)  (ug/L) (ug/L) (ue/L) (ug/L) (ug/L) (ug/L)
01N/03E-12L04 04-27-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
01N/04E-08K0S5 04-27-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-15Q01 05-03-88 <0.2 <0.2 4.8 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-23Q03 04-28-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-36B09 04-28-88 - - - - - - - --
07-20-88 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/02E-07A02 04-27-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04-27-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/02E-27D02 04-28-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/03E-06M01 04-26-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/01E-17P01 04-30-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04-30-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/01E-35B02 04-26-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-03B01 04-25-88 - - - - - - - -
07-19-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-20H01 04-28-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-35D02 04-26-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/03E-03P01 04-26-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/01E~-19F02 04-29-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/01E-33B02 04-30-88 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2
04N/02E-10N01 04-25-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/03E-02D02 04-25-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
05N/01E-34G04 04-29-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
05N/02E-08B01 05-03-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Deionized water 04-26-88 - -~ -- -- -- -- -- -

blank

04-29-88 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
05-03-88 <0.2 1.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
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Table A5.-~-Concentrations of organic compounds--Continued

Volatile organic compounds--Continued
Di-
Di- Tri- chloro- 1,1,1- 1,1,2- 1,1,1,2-
bromo- chloro- di- 1,1-Di- 1,2-Di- Tri- Tri- Tetra-
chloro- fluoro- fluoro- Chloro- chloro- chloro- chloro- chloro- chloro-
Local methane methane methane ethane ethane ethane ethane ethane ethane
well total total total total total total total total total
number (ug/L)  (ug/L)  (ug/L) (ug/L) (pug/L) (ug/L) (ug/L) (ug/L) (ug/L)
01N/03E-12L04 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
01N/04E-08K05 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-15Q01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 6.8 <0.2 <0.2
02N/01E-23Q03 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 <0.2 <0.2
02N/01E-36B09 ~-- - -- - - - - -- --
<0.2 1.3 <0.2 <0.2 <0.2 <0.2 0.7 <0.2 <0.2
02N/02E-07A02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 <0.2 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2
02N/02E-27D02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/03E-06M01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/01E-17F01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0,2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/01E-35B02 <0,2 <0.2 <0,2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-03B01 -- -- - -- - - - -- -
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-20H01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-35D02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/03E-03P01 <0.2 <0.2 <0.2 <0.2 <0,2 <0.2 <0.2 <0.2 <0.2
04N/01E-19F02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/01E-33B02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/02E-10N01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/03E-02D02 <0.,2 <0.2 <0.2 <0.2 <0.2 <0.2 <0,2 <0,2 <0.2
05N/01E-34G04 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0,2
05N/02E-08B01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Deionized water - - - - - - - - -
blank
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0,2 <0.2 <0.2 <0.2 <0,2 <0.2 <0.2
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Table A5.--Concentrations of organic compounds--Continued

Volatile organic compounds--Continued

1,1,2,2- cis trans
Tetra- 1,2~ Vinyl 1,1-pi~ 1,2-Di- 1,2-Di- Tri- Tetra- 1,2-Di-
chloro~ Dibromo- chlo- chloro- chloro- chloro- chloro- chloro- chloro-
Local ethane ethane ride ethene ethene ethene ethene ethene propane
well total total total total total total total total total
number (ug/L)  (ug/L)  (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
01N/03E-12L04 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
01N/04E-08K05 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-15Q01 <0.2 <0.025 <0.2 0.9 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-23Q03 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 <0.2
02N/01E-36B09 - <0.025 - - - - - - --
<0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 14 <0.2
02N/02E~07A02 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 0.2 1.4 <0.2
<0.2 <0.025 <0.2 <0.2 <0.2 <0.2 0.2 0.7 <0.2
02N/02E~27D02 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/O03E-086M01 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/01E-17P01 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.,025 <0.2 <0.2 <0.2 <0.2 <0.2 1.3 <0.2
03N/01E-35B02 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-03B01 - <0,025 - -- - - - - ~--
<0.2 - <0.2 <0.2 <0.2 <0.2 <0.2 0.8 <0.2
03N/02E-20H01 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-35D02 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0,2
03N/03E-03P01 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/01E-19F02 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/01E-33B02 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/O02E-10N01 <0.2 <0,025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0,2
04N/03E-02D02 <0.2 <0.025 <0.2 <0.2 <0.2 <0.,2 <0.2 <0.2 <0.2
05N/01E-34G04 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
05N/02E-08B01 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.,2 <0.2 <0.2
Deionized water ~-= <0.025 b -~ -- - -- - -
blank
<0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 <0.2
<0.2 <0.025 <0.2 <0.2 <0.2 <0.2 <0.,2 <0.2 <0.2
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Table AS5.--Concentrations of organic compounds--Continued

Volatile organic compounds--Continued

1,2,3- 1,2-Di- cis trans
1,3-Di- 2,2-Di- Tri- bromo-3- 1,1-Di- 1,3-Di- 1,3-Di- 1,3-Di-
chloro- chloro- chloro- chloro- chloro- chloro- chloro- chloro-
Local propane propane propane propane propene propene propene propene
well total total total total total total total total
number (ug/L)  (ug/L)  (pg/L)  (ug/L)  (ug/L) (ug/L)  (ug/L)  (ug/L)
01N/03E-12L04 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
01N/04E-08K05 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
02N/01E-15Q01 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
02N/01E-23Q03 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
02N/01E-36B09 - - - <0.025 - -- - --
<0.2 <0.2 <0.2 -= <0.2 <0.2 <0.2 <0.2
02N/02E-07A02 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
02N/02E-27D02 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
02N/03E-06M01 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
03N/01E-17P01 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
03N/01E-35B02 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
03N/02E-03B01 - - -- <0.025 -- -- - -
<0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2
03N/02E-20H01 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
03N/02E-35D02 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
03N/03E-03P01 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
04N/01E-19F02 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
04N/01E-33B02 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
04N/02E-10N01 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
04N/03E-02D02 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
05N/01E-34G04 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
05N/02E-08B01 <0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
Deionized water - -- -- <0.025 -- - - -
blank
<0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.025 <0.2 <0.2 <0.2 <0.2
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Table AS5.--Concentrations of organic compounds--Continued

Volatile organic compounds--Continued

1,2-Di- 1,3-Di- 1,4-Di- 2-
Chloro- chloro- chloro- chloro~ Bromo- Chloro-
Local Benzene benzene benzene benzene benzene benzene Toluene toluene
well total total total total total total total total
number (ug/L)  (ug/L)  (pg/L) (pe/L) (ug/L) (ug/L) (ug/L)  (ug/L)
01N/03E-12L04 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
01N/04E-08K05 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-15Q01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-23Q03 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-36B0S - - - - -- - - -
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/02E-07A02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/02E-27D02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/03E-06M01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/01E-17P01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/01E-35B02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E~03B01 - - e - - -- - -
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-20H01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-35D02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/03E-03P01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/01E-19F02 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.5 <0.2
04N/01E-33B02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/02E-10N01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/03E-~-02D02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
05N/01E-34G04 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
05N/02E-08B01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Deionized water - - -- - - - - -
blank
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
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Table A5.--Concentrations of organic compounds--Continued

Volatile organic compounds--Continued

2-

Chloro-
4~ Di- 1,2-Di- 1,3-Di- 1,4-Di- ethyl
Chloro- methyl- methyl- methyl- methyl- Ethyl- Ethenyl- vinyl
Local toluene benzene benzene benzene benzene benzene benzene ether
well total total total total total total total total
number (ug/L)  (ug/L)  (ug/L) (ug/L)  (ug/L) (us/L) (ug/L) (ug/L)
01N/03E-12L04 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
01N/04E-08K05 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-15Q01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-23Q03 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/01E-36B09 -- -- - - - -- - --
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/02E-07A02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/02E-27D02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
02N/03E-06M01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/01E-17P01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/01E-35B02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-03B01 -- -- -- - -- -- - --
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-20HO1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/02E-35D02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
03N/03E-03P01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/01E-19F02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/01E-33B02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/02E-10N01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
04N/03E-02D02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
05N/01E-34G04 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
05N/02E-08B01 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Deionized water -- -= - - - -- -- --

blank

<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
<0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
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Table AS.--Concentrations of organic compounds--Continued

Acid and base-neutral extractable compounds and detergents

[‘-
2,4,6- Chloro-
2,4-Di- 2- 2,4-Di- Tri- Penta- 3- 2-
methyl- Chloro- chloro- chloro- chloro- methyl- Nitro-
Local Phenocl phenol phenol phenol phenol phenol phenol phenol
well total total total total total total total total
number Date (ug/L)  (ug/L)  (ug/L)  (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
01N/03E-12L04 04-27-88 <5 <5 <5 <5 <20 <30 <30 <5
01N/Q4E-08KO0S 04-27-88 <5 <5 <5 <5 <20 <30 <30 <5
02N/01E-15Q01 05-03-88 <5 <5 <5 <5 <20 <30 <30 <5
02N/01E-23Q03 04-28-88 <5 <5 <5 <5 <20 <30 <30 <5
02N/01E-36B08 04-28-88 <5 <5 <5 <5 <20 <30 <30 <5
02N/02E-07A02 04-27-88 <5 <5 <5 <5 <20 <30 <30 <5
04-27-88 <5 <5 <5 <5 <20 <30 <30 <5
02N/02E-27D02 04-28-88 <5 <5 <5 <5 <20 <30 <30 <5
02N/03E-06M01 04-26-88 <5 <5 <5 <5 <20 <30 <30 <5
03N/01E-17P01 04-30-88 <5 <5 <5 <5 <20 <30 <30 <5
04-30-88 <5 <5 <5 <5 <20 <30 <30 <5
03N/01E-35B02 04-26-88 <5 <5 <5 <5 <20 <30 <30 <5
03N/02E-03B01 04-25-88 <5 <5 <5 <5 <20 <30 <30 <5
03N/02E-20H01 04-28-88 <5 <5 <5 <5 <20 <30 <30 <5
03N/02E-35D02 04-26-88 <5 <5 <5 <5 <20 <30 <30 <5
03N/03E-03FP01 04-26-88 <5 <5 <5 <5 <20 <30 <30 <5
04N/01E-19F02 04-29-88 <5 <5 <5 <5 <20 <30 <30 <5
04N/01E-33B02 04-30-88 <5 <5 <5 <5 <20 <30 <30 <5
04N/02E-10N01 04-25-88 <5 <5 <5 <5 <20 <30 <30 <5
04N/03E-02D02 04-25-88 <5 <5 <5 <5 <20 <30 <30 <5
0SN/01E-34G04 04-29-88 <5 <5 <5 <5 <20 <30 <30 <5
05N/02E-08B01 05-03-88 <5 <5 <5 <5 <20 <30 <30 <5
Deionized water 04-26-88 <5 <5 <5 <5 <20 <30 <30 <5
blank 04-29-88 <5 <5 <5 <5 <20 <30 <30 <5
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Table A5.--Concentrations of organic compounds--Continued

cid and base-neu extract compounds and detergents--Continued
4,6~ bis Hexa- bis bis (2-
2,4, Dinitro- (2- Hexa- chloro- (2- Chloro-
4- Di- 2- Chloro- Hexa- chloro- c¢yclo~ Chloro- iso-
Nitro- nitro- methyl- ethoxy) chloro- but- pent- ethyl) propyl)
Local phenol phenol phenol methane ethane adiene adiene ether ether
well total total total total total total total total total
number (ug/L)  (ug/L) (pg/L) (ug/L)  (ug/L)  (ug/L) (ug/L) (us/L) (us/L)
01N/03E-12L04 <30 <20 <30 <5 <5 <5 <5 <5 <5
01N/O04E-08KO05 <30 <20 <30 <5 <5 <5 <5 <5 <5
02N/01E-15Q01 <30 <20 <30 <5 <5 <5 <5 <5 <5
02N/01E-23Q03 <30 <20 <30 <5 <5 <5 <5 <5 <5
02N/01E-36B09 <30 <20 <30 <5 <5 <5 <5 <5 <5
02N/02E-07A02 <30 <20 <30 <5 <5 <5 <5 <5 <5
<30 <20 <30 <5 <5 <5 <5 <5 <5
02N/02E-27D02 <30 <20 <30 <5 <5 <5 <5 <5 <5
02N/03E-06M01 <30 <20 <30 <5 <5 <5 <5 <5 <5
03N/01E-17P01 <30 <20 <30 <5 <5 <5 <5 <5 <5
<30 <20 <30 <5 <5 <5 <5 <5 <5
03N/01E-35B02 <30 <20 <30 <5 <5 <5 <5 <5 <5
03N/02E-03B01 <30 <20 <30 <5 <5 <5 <5 <5 <5
03N/02E-20H01 <30 <20 <30 <5 <5 <5 <5 <5 <5
03N/02E-35D02 <30 <20 <30 <5 <5 <5 <5 <5 <5
03N/03E-03P01 <30 <20 <30 <5 <5 <5 <5 <5 <5
04N/01E-18F02 <30 <20 <30 <5 <5 <5 <5 <5 <5
04N/01E-33B02 <30 <20 <30 <5 <5 <5 <5 <5 <5
04N/02E-10NO1 <30 <20 <30 <5 <5 <5 <5 <5 <5
04N/03E-02D02 <30 <20 <30 <5 <5 <5 <5 <5 <5
05N/01E-34G04 <30 <20 <30 <5 <5 <5 <5 <5 <5
05N/02E-08B01 <30 <20 <30 <5 <5 <5 <5 <5 <5
Deionized water <30 <20 <30 <5 <5 <5 <5 <5 <5
blank <30 <20 <30 <5 <5 <5 <5 <5 <5
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Table AS5.--Concentrations of organic compounds--Continued

Acid and base-peutral extractable ¢ d detergents--Continued
4= 4=
Chloro- Bromo- 1,2,4- Di-
phenyl phenyl Tri- Hexa- 2,4-Di- 2,6-Di- methyl
phenyl phenyl chloro- chloro- Nitro- nitro- nitro- Iso- phthal-
Local ether ether benzene benzene benzene toluene toluene phorone ate
well total total total total total total total total total
number (ug/L)  (pg/L) (ps/L) (ug/L) (ugs/L) (ug/L) (pg/L) (ug/L) (ug/L)
01N/O3E-12L04 <5 <5 <5 <5 <5 <5 <5 <5 <5
01N/O4E-08K0S5 <5 <5 <5 <5 <5 <5 <5 <5 <5
02N/01E-15Q01 <5 <5 <5 <5 <5 <5 <5 <5 <5
02N/01E-23Q03 <5 <5 <5 <5 <5 <5 <5 <5 <5
02N/01E-36B09 <5 <5 <5 <5 <5 <5 <5 <5 <5
02N/02E-07A02 <5 <5 <5 <5 <5 <5 <5 <5 <5
<5 <5 <5 <5 <5 <5 <5 <5 <5
02N/02E-27D02 <5 <5 <5 <5 <5 <5 <5 <5 <5
02N/03E-06M01 <5 <5 <5 <5 <5 <5 <5 <5 <5
03N/01E-17P01 <5 <5 <5 <5 <5’ <5 <5 <5 <5
<5 <5 <5 <5 <5 <5 <5 <5 <5
03N/01E-35B02 <5 <5 <5 <5 <5 <5 <5 <5 <5
03N/02E-03B01 <5 <5 <5 <5 <5 <5 <5 <5 <5
03N/02E-20RH01 <5 <5 <5 <5 <5 <5 <5 <5 <5
03N/02E-35D02 <5 <5 <5 <5 <5 <5 <5 <5 <5
03N/03E-03P01 <5 <5 <5 <5 <5 <5 <5 <5 <5
04N/01E-19F02 <5 <5 <5 <5 <5 <5 <5 <5 <5
04N/01E-33B02 <5 <5 <5 <5 <5 <5 <5 <5 <5
04N/02E-10NO1 <5 <5 <5 <5 <5 <5 <5 <5 <5
04N/03E-02D02 <5 <5 <5 <5 <5 <5 <5 <5 <5
0SN/01E-34G04 <5 <5 <5 <5 <5 <5 <5 <5 <5
05N/02E-08B01 <5 <5 <5 <5 <5 <5 <5 <5 <5
Deionized water <5 <5 <5 <5 <5 <5 <5 <5 <5
blank <5 <5 <5 <5 <5 <5 <5 <5 <5
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Table A5.--Concentrations of organic compounds--Continued

Acid and base-neutral extractable compounds and detergents--Continued

bis(2- Naph-
Di-n- n-Butyl Di-n- ethyl 2~ tha-
Diethyl butyl benzyl octyl hexyl) Chloro~ lenes, Ace-
phthal- phthal- phthal- phthal- phthal- Naphth- naph- poly- naphth-
Local ate ate ate ate ate alene thalene chlor. ylene
well total total total total total total total total total
number (pg/L) (pg/L) (ug/L) (ug/L) (ug/L) (ug/L) (pg/L) (ug/L) (pug/L)
01N/03E~12L04 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
01N/04E-08K05 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
02N/01E~15Q01 <5 <5 <5 <10 10 <5 <5 <0.1 <5
02N/01E~23Q03 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
02N/01E-36B0S <5 <5 <5 <10 <5 <5 <5 <0.1 <5
02N/02E~07A02 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
<5 <5 <5 <10 <5 <5 <5 <0.1 <5
02N/02E~27D02 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
02N/03E-06M01 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
03N/01E~17P01 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
<5 <5 <5 <10 <5 <5 <5 <0.1 <5
03N/01E~-35B02 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
03N/02E-03B01 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
03N/02E~20H01 <5 <5 <5 <10 8 <5 <5 <0.1 <5
03N/02E~35D02 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
03N/03E-03P01 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
04N/01E~18F02 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
04N/01E-33B02 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
04N/02E~10NO1 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
04N/03E-02D02 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
05N/01E-34G04 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
05N/02E-08B01 <5 <5 <5 <10 <5 <5 <5 <0.1 <5
Deionized water <5 <5 <5 <10 <5 <5 <5 <0.1 <5
blank <5 <5 <5 <10 15 <5 <5 <0.1 <5
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Table A5.--Concentrations of organic compounds--Continued

Acid and base-neutral extractable compounds and detergents--Continued

Di-

Benzo benzo Benzo Benzo
Ace- (a) (a,h) (b) (k)

naphth- Fluor- Anthra- anthra- anthra- Phenan- Fluor-  fluor- £luor-

Local ene ene cene- cene- cene- threne anthene anthene anthene

well total total total total total total total total total

number (ug/L)  (ug/L) (pg/L) (ug/L) (w8/L) (ug/L) (ug/L) (ug/L) (ug/L)
01N/03E-12L04 <5 <5 <5 <5 <10 <5 <5 <10 <10
01N/04E-08K05 <5 <5 <5 <5 <10 <5 <5 <10 <10
02N/01E-15Q01 <5 <5 <5 <5 <10 <5 <5 <10 <10
02N/01E-23Q03 <5 <5 <5 <5 <10 <5 <5 <10 <10
02N/01E-36B09 <5 <5 <5 <5 <10 <5 <5 <10 <10
02N/02E-07A02 <5 <5 <5 <5 <10 <5 <5 <10 <10
<5 <5 <5 <5 <10 <5 <5 <10 <10
02N/02E~27D02 <5 <5 <5 <5 <10 <5 <5 <10 <10
02N/03E-06M01 <5 <5 <5 <5 <10 <5 <5 <10 <10
03N/01E-17P01 <5 <5 <5 <5 <10 <5 <5 <10 <10
<5 <5 <5 <5 <10 <5 <5 <10 <10
03N/01E-35B02 <5 <5 <5 <5 <10 <5 <5 <10 <10
03N/02E-03B01 <5 <5 <5 <5 <10 <5 <5 <10 <10
03N/02E-20H01 <5 <5 <5 <5 <10 <5 <5 <10 <10
03N/02E-35D02 <5 <5 <5 <5 <10 <5 <5 <10 <10
03N/03E-03P01 <5 <5 <5 <5 <10 <5 <5 <10 <10
04N/01E-19F02 <5 <5 <5 <5 <10 <5 <5 <10 <10
04N/01E-33B02 <5 <5 <5 <5 <10 <5 <5 <10 <10
04N/02E~10NO1 <5 <5 <5 <5 <10 <5 <5 <10 <10
04N/03E-02D02 <5 <5 <5 <5 <10 <5 <5 <10 <10
05N/01E-34G04 <5 <5 <5 <5 <10 <5 <5 <10 <10
05N/02E-08B01 <5 <5 <5 <5 <10 <5 <5 <10 <10
Deionized water <5 <5 <5 <5 <10 <5 <5 <10 <10
blank <5 <5 <5 <5 <10 <5 <5 <10 <10
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Table A5.--Concentrations of organic compounds--Continued

Acid and base-neutral extractable compounds and detergents--Continued

n- n- n- Methy-

Indeno Benzo nitro nitro- nitro- lene

Benzo- (1,2,3- (g,h,i) sodi- sodi-n- sodi- blue
(a) cd) Chry- pery- methy- propyl- pheny- active

Local Pyrene pyrene pyrene sene lene lamine amine lamine sub-
well total total total total total total total total stance
number (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
01N/03E-12L04 <5 <10 <10 <10 <10 <5 <5 <5 0.01
01N/04E-08K05 <5 <10 <10 <10 <10 <5 <5 <5 0.01
02N/01E-15Q01 <5 <10 <10 <10 <10 <5 <5 <5 0.06
02N/01E-23Q03 <5 <10 <10 <10 <10 <5 <5 <5 0.03
02N/01E-36B09 <5 <10 <10 <10 <10 <5 <5 <5 0.04
02N/02E-07A02 <5 <10 <10 <10 <10 <5 <5 <5 0.02
<5 <10 <10 <10 <10 <5 <5 <5 0.04
02N/02E-27D02 <5 <10 <10 <10 <10 <5 <5 <5 0.02
02N/03E-06M01 <5 <10 <10 <10 <10 <5 <5 <5 0.01
03N/01E-17P01 <5 <10 <10 <10 <10 <5 <5 <5 0.01
<5 <10 <10 <10 <10 <5 <5 <5 0.01
03N/01E-35B02 <5 <10 <10 <10 <10 <5 <5 <5 0.02
03N/02E-03B01 <5 <10 <10 <10 <10 <5 <5 <5 0.01
03N/02E-20H01 <5 <10 <10 <10 <10 <5 <5 <5 0.01
03N/02E-35D02 <5 <10 <10 <10 <10 <5 <5 <5 <0.01
03N/03E-03P01 <5 <10 <10 <10 <10 <5 <5 <5 0.01
04N/01E-19F02 <5 <10 <10 <10 <10 <5 <5 <5 0.01
04N/01E-33B02 <5 <10 <10 <10 <10 <5 <5 <5 0.01
04N/02E-10N01 <5 <10 <10 <10 <10 <5 <5 <5 0.01
04N/03E-02D02 <5 <10 <10 <10 <10 <5 <5 <5 0.02
05N/01E-34G04 <5 <10 <10 <10 <10 <5 <5 <5 0.01
05N/02E-08B01 <5 <10 <10 <10 <10 <5 <5 <5 0.03
Deionized water <5 <10 <10 <10 <10 <5 <5 <5 0.01
blank <5 <10 <10 <10 <10 <5 <5 <5 0.01
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Table A.5--Concentrations of organic compounds--Continued

Pesticides and polychlorinated biphenyls

Chlor- Di- Endo-

Local Aldrin dane DDD DDE DDT eldrin sulfan Endrin
well total total total total total total total total
number Date (ug/L) (ug/L) (ug/L) (pg/L) (ug/L) (ug/L) (ug/L)  (ug/L)
01N/03E-12L04 04-27-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
01N/04E-08K05 04-27-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
02N/01E-15Q01 05-03-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
02N/01E-23Q03 04-28-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
02N/01E-36B09 04-28-88 <0,01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
02N/02E-07A02 04-27-88 <0.,01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
04-27-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
02N/02E-27D02 04-28-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
02N/03E-06M01 04-26-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
03N/01E-17P01 04-30-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
04-30-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
03N/01E-35B02 04-26-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
03N/02E-03B01 04-25-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
03N/02E-20H01 04-28-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
03N/02E-35D02 04-26-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
03N/03E-03P01 04-26-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
04N/01E-19F02 04-29-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
04N/01E-33B02 04-30-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
04N/02E-10N0O1 04-25-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
04N/03E-02D02 04-25-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
05N/01E-34G04 04-29-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
05N/02E-08B01 05-03-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Deionized water 04-26-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
blank 04-29-88 <0.01 <0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Table A5.--Concentrations of organic compounds--Continued

Pesticides and polychlorinated biphenyls--Continued

a- B- §-
Hepta-  Hexa- Hexa- Hexa- Meth-

Hepta- chlor chloro- chloro- chloro- oxy~ Per-

Local chlor epoxide benzene benzene benzene Lindane chlor Mirex thane
well total total total total total total total total total
number (pg/L)  (us/L)  (us/L) (ug/L)  (ug/L)  (ug/L)  (pg/L) (pg/L)  (ug/L)
01N/03E-12L04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
01N/04E-08K05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
02N/01E-15Q01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
02N/01E-23Q03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
02N/01E-36B09 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
02N/02E-07A02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
02N/02E-27D02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
02N/03E-06M0O1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
03N/01E-17P01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
03N/01E-35B02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
03N/02E-03B01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
03N/02E-20HO01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
03N/02E-35D02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
03N/03E-03P01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
O04N/01E-18F02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
O4N/01E-33B02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
04N/02E-10N01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
04N/03E-02D02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
05N/01E-34G04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
05N/02E-08B01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
Deionized water <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
blank <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.1
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Table AS.--Concentrations of organic compounds--Continued

Pesticides and polychlorinated biphenyls--Continued

Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor

Tox- 1016 1221 1232 1242 1248 1254 1260

Local aphene PCB PCB PCB PCB PCB PCB PCB PCB
well total total total total total total total total total
number (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
01N/03E-12L04 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
01N/04E-08K05 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
02N/01E-15Q01 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
02N/01E-23Q03 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
02N/01E-36B0S <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
02N/02E-07A02 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
02N/02E-27D02 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
02N/03E-06M01 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
03N/01E-17P01 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
<1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
03N/01E-35B02 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
03N/02E-03B01 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
03N/02E-20H01 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
03N/02E-35D02 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
03N/Q3E-03P01 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
04N/01E-18F02 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
04N/01E-33B02 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
04N/02E-10NO1 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
04N/03E-02D02 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
05N/01E-34G04 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
05N/02E-08BO1 <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Deionized water <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
blank <1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
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Table A6.~--Pesticide concentrations reported by the Intergovernmental Resources Center

[ug/L, micrograms per liter]

2,4,5-
Atra- Sima- TP Gly-
Local zine zine 2,4-D Silvex Dinoseb Dalapon phosate
well total total total total total total total
number Date (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
01N/03E-12L04 04-27-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
01N/04E-08K05 04-27-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
02N/01E-15Q01 05-03-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
02N/01E-23Q03 04-28-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
02N/01E-36B09 04-28-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
02N/02E-07A02 04-27-88 10 <5 <0.5 <0.15 <0.4 <0.5 <3
04-27-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
08-02-88 <3 -- -- -- -- -- --
02N/02E-27D02 04-28-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
02N/03E-06M01 04-26-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
03N/01E-17P01 04-30-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
04-30-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
03N/01E-35B02 04-26-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
03N/02E-03B01 04-25-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
03N/02E-20H01 04-28-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
03N/02E-35D02 04-26-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
03N/03E-03P01 04-26-88 <5 <5 <0.67 <0.15 <0.4 <0.5 <3
07-20-88 - -~ <0.5 -- -- -- --
04N/01E-19F02 04-29-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
04N/01E-33B02 04-30-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
04N/02E-10N01 04-25-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
04N/03E-02D02 04-25-88 <5 <5 7.3 <0.15 <0.4 <0.5 <3
07-20-88 -- -- <0.5 -- -- - --
05N/01E-34G04 04-29-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
05N/02E-08B01 05-03-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
Deionized water 04-26-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
blank 04-29-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
05-03-88 <5 <5 <0.5 <0.15 <0.4 <0.5 <3
07-20-88 -- - <0.5 - -- - --
08-02-88 <3 -- - - - -- --
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APPENDIX B. Quality Assurance Review

The quality assurance plan for this study (G. L. Turney, U.S. Geological
Survey, written commun., 1988) calls for quality-control procedures at all
levels of data collection and analysis. Whereas many of the procedures
address only methodology, some require the collection and analysis of quality-
control samples. The resulting data are reviewed to determine the quality of
the project data.

The quality of the water-quality data used in this study appears to be
good by all measures. Errors of most standard and duplicate samples are
within project criteria for most constituents. Exceptions occur when
constituent concentrations are near detection limits, and small absolute
errors result in large percentage errors. Concentrations In blanks, various
internal sample checks, and comparisons of field and laboratory determinations
were within acceptable limits for most constituents and samples.

The results of the quality-assurance analyses affected the interpretation
of ground-water-quality data in a few cases. The presence of some organic
compounds in blank samples casts some doubt on the presence of low levels of
the same compounds in water samples. The presence of tetrachloroethene in
only one sample of a duplicate pair raises questions about the presence of the
compound in the ground water at the sampled well. The quality-assurance data
did not affect any interpretations of inorganic data.

In the following sections, data from standard reference samples, sample
duplicates, blanks, internal sample checks, and checks on field values are
discussed. The data are included in the tables of Appendix A.

Standard Reference Samples

Standard reference samples of various concentrations for selected
inorganic constituents were inserted as blind samples into the laboratory
sample runs at the U.S. Geological Survey’s National Water-Quality Laboratory
(NWQL). Each standard sample was submitted several times to obtain enough
data to be statistically meaningful. The results were summarized and are
available through computer programs maintained by the U.S. Geological Survey'’s
Branch of Quality Assurance (BQA). The summary provides the mean concentra-
tion determined by the NWQL for each standard during a given period, along
with the standard deviation of the laboratory concentrations, coefficient of
variation, and number of times the standard was submitted and analyzed. These
data for standards submitted from April 15 to June 15, 1988, were used to
assess the error in the analytical accuracy of samples collected from 76 Clark
County wells during that period. The standards used in the assessment were
only those that enclosed the range of the sample concentrations or, in cases
when that was not possible, those that best represented the sample
concentrations.
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First, the standard deviation from the true standard concentration was
determined for each standard using the following equation:

s, - vaszs + (b - WPV )? (1)
s. = standard deviation from the true standard concentration,
s = standard deviation from mean concentration determined by the NWQL,
u = mean concentration of standard as determined by the NWQL, and
MPVs = most probable value of the standard. This is an estimate of the
true standard concentration based on the average result from up to

150 independent laboratories.

Equation 2 was used to determine the coefficient of variation (cvi) for
the analysis of each standard:

CV, = s, /MPV_ 2)

Then the overall coefficient of variation for a particular constituent was
determined by averaging the squares of the coefficients of variation for all
of the standards that were in the range of concentrations found in Clark
County. This average was weighted by the number of times each standard was
analyzed in the period as follows:

B (n,-1) cv,2
121 Py 1
Cvo = E(ni-l) (3

where
CVo = overall coefficient of varilation of all standards for a constituent,
n1 = number of times the standard was submitted and analyzed, and
m = number of standards.

The overall coefficient of variation usually overemphasizes standards at
larger concentrations when the concentration ranges over several standards.
This is because standards are submitted in approximately equal numbers over
the entire concentration range, but the constituent concentrations in the
ground-water samples are mostly in the smaller end of the range; only a small
percentage of samples are in the larger end of the concentration range. In
fact, in many cases the median ground-water concentration was smaller than the
smallest standard, even though the sample concentration range covered several
standards. The consequences of the unequal concentration distributions
between standards and samples is minimal, though, because the coefficients of
variation for the standards do not vary much with concentration.
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The overall coefficient of variation was used to estimate the overall
error of analysis of the standard reference samples for the constituent, at
the 95-percent confidence level. The following equation was used:

E = (1.96 CVO) x 100 (4)
where
E = overall error of analysis, in percent.

This error is also a representation of the average error in analytical
accuracy of the samples from Clark County, and is shown in table Bl for each
constituent. It is recognized that this error does include a degree of
analytical precision. However, the accuracy and precision are difficult to
separate in the given data and, in the interest of conservation, the error is
considered to be entirely in the accuracy.

The average absolute standard deviations (S ) for each constituent, in
units based on concentration, is calculated using equation 5, and also shown
in table Bl.

121 (g D5y

$0 = =(n,-1) (3

The estimated errors for the cations and anions determined in this study
are generally reasonable. Quality-assurance goals for this study called for a
maximum error of 10 percent or less for cations, anions, and nutrients. The
errors for calcium, magnesium, sodium, alkalinity, silica, and dissolved
solids are in that range. The errors for sulfate, chloride, and nitrate are
22, 12, and 18 percent, respectively, and are probably representative, given
the small concentrations. Likewise, errors of 43 to 160 percent for
potassium, fluoride, and phosphorus are the result of the small concentrations
that were close to the detection limit. At these low concentrations,
acceptable small absolute errors (standard deviation) produce large-percentage
errors. For example, an absolute error of 0.2 mg/L is a 20-percent error for
a concentration of 1.0 mg/L, but is only a 2-percent error for a concentration
of 10 mg/L.

Errors for metals range from 12 to 140 percent. In a few instances the
error is within the goal of 20 percent. However, the generally high percent
error associated with metals usually occurs because concentrations were at or
near detection limits for all metals. Even though the percentages themselves
are high at these low levels, the absolute errors are acceptable.

Internal surrogate standards were injected into each sample to be analyzed
for concentrations of volatile organic compounds. The standards are used to
determine percent recoveries, and those that are not detected within a certain
percentage of the known concentrations (variable, dependent upon the compound)
are identified by the NWQL. No samples were reported to have substandard
volatile organic compound recoveries.
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Table Bl--Estimated error in analysis of inorganic comstituents

[Concentrations in milligrams per liter unless otherwise noted.

All are dissolved concentrates; ug/L, micrograms per liter]

Num- Median
ber of concen- Average
times tration absolute
Num- stan- in Range of standard Averagea
ber of dards ground- concentration Range of devia- percent
stan- sub- water in ground- concentration tion of error in
Constituent dards mitted _samples water samples of standards standards analysis
Calcium 5 41 17 0.57 - 52 14.3 - 71.5 1.0 6.3
Magnesium 4 35 7.3 .02 - 15 3.10 - 15.6 Ry 7.9
Sodium 6 45 7.6 1.1 - 70 8.09 - 88.6 1.5 9.2
Potassium 9 56 1.8 .10 - 6.6 .17 - 4,92 .32 60
Alkalinity (lab) 9 58 83 4.0 - 202 38.9 - 179 2.5 5.3
Sulfate 3 31 1.6 <.20 - 28 13.7 - 45.9 2.3 22
Chloride 9 57 2.6 1.1 - 110 10.7 - 75.5 2.5 12
Fluoride 9 56 .20 1 - 2.0 .06 - 1.4 .083 160
Silica 9 57 47 8.4 -~ 68 3.43 - 13.6 .33 8.2
Dissolved solids 4 35 132 12 - 245 102 - 314 6.1 6.0
(analyzed)
Nitrate 3 55 .16 <.10 - 6.7 1.00 - 3.00 .16 18
Phosphorous 2 42 .07 <.01 - .33 .10 - .80 .059 43
Aluminum (ug/L) 2 6 <10 <10 - 50 54.3 - 60.8 9.3 33
Iron (ug/L) 4 44 5 <3 - 7,700 67.0 =~ 119 10 30
Manganese (ug/L) 4 44 2 <1 - 690 20.4 - 56.3 3.5 32
Antimony (ug/L) 2 <1 <1 - 13 7.24 - 8.10 1.6 42
Arsenic (ug/L) 2 7 1 <1 - 4 3.89 - 4,35 2.8 140
Barium (ug/L) 2 17 7 <2 - 30 56.8 - 63.0 .67 2.2
Boron (ug/L) 2 13 <10 <10 - 40 16.6 - 95.3 4.8 38
Cadmium (ug/L) 2 17 <1 <1 - <1 10.5 - 10.9 2.7 49
Chromium (ug/L) 2 7 <1 <1 - 3 10.9 - 12.2 1.9 33
Copper (ug/L) 4 18 2 <1 - 18 11.3 - 20.9 2.3 30
Lead (ug/L) 4 18 <5 <5 - <5 3.15 - 11.3 3.3 85
Mercury (ug/L) 1 <.1 <.1 - .1 .24 .14 114
Molybdenum (ug/L) 2 7 <1 <1 - 3 8.78 - 9.83 2.0 44
Nickel 4 22 1 <1 - 4 3.75 - 11.4 3.3 89
Selenium (ug/L) 1 6 <1 <1 - 1 5.5 .55 20
Silver (ug/L) 2 27 <1 <1 - 1 5.00 - 7.00 1.8 66
Zinc (ug/L) 4 43 10 <3 - 170 94.5 - 153 6.0 12

a
At 95-percent confidence level. Computed using equations described in the text and data supplied by

the U.S. Geological Survey’s Branch of Quality Assurance.
anions, silica, dissolved solids, and nutrients.

elements.
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Duplicate Samples

Duplicate pairs of samples were collected for all types of analyses
performed. Precision criteria were a 10-percent maximum difference for
turbidity, cations, anions, silica, dissolved solids, and nutrients, and a 20-
percent maximum difference for trace elements, radiochemical constituents, and
organic compounds. A difference for each pair was computed as a percentage of
the average concentration for the pair. The average difference of all pairs
and the number of pairs exceeding the difference criteria are listed for each
constituent in table B2. Constituents that are calculated from concentrations
of other constituents are not shown.

For most constituents, the average percentage difference is well within
the criterion, and rarely does even a single pair exceed the criterion.
Exceptions are turbidity, sulfate, fluoride, phosphorus, copper, gross alpha,
gross beta, 1,1,l-trichloroethane, and tetrachloroethene, where small absolute
differences occurred because concentrations were at or near the detection
limit. These resulted in large-percentage errors, but are acceptable because
of the small concentrations. For radon 222, a pair with concentrations of 280
and 470 pCi/L (picoCuries per liter) is well above the detection limit of 80
pCi/L, and may reflect a sampling or analytical problem. However, the overall
difference for radon is 12.5 percent (including this pair) and the problem is
probably isolated.

The only duplicate pair affecting data interpretations is from well
03N/01E-17P01, where the pairs had tetrachloroethene concentrations of <0.2
and 1.3 ug/L. This causes some doubt as to whether the compound was actually
present; this is addressed in the text (p. 32).

Blanks

Blanks were prepared from deionized water in the same manner as water
samples and sent to the NWQL for analysis. Although no criteria were set for
constituent concentrations in blanks, the significance of any constituent
present in a blank is based on how close the constituent concentration is to
the detection limit and how small it is compared to the median sample
concentration. Also important is the number of times the constituent was
detected in blank samples. These data are presented in table B3, and it is
apparent that when compared with these criteria, concentrations in blanks were
insignificant for all constituents except four organic compounds. Concentra-
tions of dichloromethane, tetrachloroethene, toluene, and bis(2-ethylhexyl)-
phthalate in at least one blank sample exceeded median concentrations in
ground-water samples. Potential sources exist for all of these compounds
except tetrachloroethene. Dichloromethane is a common laboratory solvent,
toluene may originate from the laboratory or from the column used to prepare
the deionized water, and bis(2-ethylhexyl)phthalate could have leached from
the plastic containers in which the deionized water was stored for field
transport. These sources were considered when interpreting the data.

91



Table B2.--Average differences in constituent values and concentrations
determined for duplicate samples

Numbara
Average of pairs
Number of differ- exceeding
duplicate ence, in difference
Constituent pairs percent criteria
Turbidity 6 22 3
Total coliform

Fecal coliform
Fecal streptococci 20 -
Calcium
Magnesium
Sodium

Potassium
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Table B2,--Average differences in constituent values and concentrations
determined for duplicate samples--Continued

Numbera
Average of pairs
Number of differ- exceeding
duplicate ence, in difference
Constituent pairs percent criteria
Radium-226 2 0 0
Radium-228 2 0 0
Radon-222 6 12.5 1
Uranium 2 4.4 4]
1,1,1-trichloroethane 2 33 1
Trichloroethene 2 0 0
Tetrachloroethene 2 106 2
All other organics 2 0 0

aDifferencs criterion is 10 percent for turbidity, cations, anions,
silica, dissolved solids, and nutrients. Percent-difference criterion
is 20 percent for all trace elements, radiochemicals, and organic
compounds. No percent-difference criterion was established for
bacteria.

Organic compounds other than those shown were not detected in any of
the duplicate samples, therefore, all differences for these other
compounds are zero.
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Table B3.--Summary of constituent values and concentrations determined for blank samples

[Concentrations in milligrams per liter unless otherwise noted.

pCi/L, picocuries per liter]

NTU, nephelometric
turbidity units; col/100 mL, colonies per 100 milliliters; ug/L, micrograms per liter;

Constituent

Number

of

Detec-
tion

Maxi -
mum
blank
concen-

Median
sample
concen-

Number of

blanks equal
to or exceed-
ing detection

blanks limit tration tration limit

Turbidity (NTU)
Total coliforma (col/100 mL)
Fecal streptococci (col/100 mL)
Calcium

Magnesium

Sodium

Potassium
Alkalinity - Lab
Sulfate

Chloride

Fluoride

Silica

Dissolved solids
Nitrate

Phosphorus
Aluminum (ug/L)
Iron (us/L)
Manganese (ug/L)
Antimony (ug/L)
Arsenic (ug/L)
Barium (ug/L)
Beryllium (ug/L)
Boron (ug/L)
Cadmium (ug/L)
Chromium (ug/L)
Copper (ug/L)
Lead (ug/L)
Mercury (ug/L)
Molybdenum (ug/L)
Nickel (ug/L)
Selenium (ug/L)
Silver (ug/L)
Thallium (ug/L)
Vanadium (ug/L)
Zinc (ug/L)
Cyanide

Gross alpha (ug/L as Uranium)
Gross beta (pCi/lL as Cesium-137)
Radium-226 (pCi/L)
Radium-228 (pCi/L)
Radon-222 (pCi/L)

3
39
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<10
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<5

<1
<1
<1
<1
<1
<1
<3
<.01
<.4
<.4
<.02
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<80

0.3
<1
<1
17
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7.6

1.8
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Table B3.--Summary of constituent values and concentrations determined for blank samples

-~Continued
Maxi- Number of
mum Median blanks equal
Number Detec- blank sample to or exceed-
of tion concen- concen- ing detection
Constituent blanks limit tration tration limit
Uranium (ug/L) 1 1 <1 <1 0
Dichloromethane (ug/L) 2 .2 11 <.2 1
Tetrachlorethene (ug/L) 2 .2 .3 <.2 1
Toluene (ug/L) 2 2 & <.2 1
bis(2-ethylhexyl)phthalate (ug/L) 2 5.0 15 <5.0 1
All other organicsb 2 (c) (c) (c) O

a
bTotal coliform blanks also served as blanks for fecal coliform.
Organic compounds other than those shown were not detected in the blanks.
Detection limits vary from 0.2 to 30 ug/L, depending upon the compound. In all cases

the maximum blank concentration and the median sample concentrations are less than the
detection limit.
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Internal Sample Checks

Various sums, differences, and ratios based on aquatic chemistry
principles were computed for each sample. These computations check the
consistency between constituent concentrations in a sample and provide a gross
check in the accuracy and completeness of the analysis. Two of the most
useful computations are the cation-anion balance and the calculated dissolved-
solids concentration, which are defined in the following paragraphs.

The cation-anion balance 1s calculated as a percent difference, using the
following equation:

2 cations - ¥ anions
3 cations + I anions

(6)

where

2 cations = the sum of the concentrations of cations, in milliequivalents, and
2 anions = the sum of the concentrations of anions, in milliequivalents.

Ideally, this value is zero, but nonzero values occur when a cation or
anion concentration is in error, or when an ion present in large
concentrations (often a metal) 1s not analyzed. The acceptable percentage
difference varies with the total sum of cations and anions, as shown in figure
Bl. For the samples collected in Clark County, results of six analyses
exceeded the allowable percentage difference. However, In five of these
analyses, the field and laboratory alkalinity concentrations differed by 5
percent or more (discussed in the next section). The cation-anion balance was
initially done using the field value, so in these five analyses the laboratory
value was substituted into the balance equation, and an acceptable percentage
difference was obtained for four of them. This left two analyses of the
entire data set that had unacceptable cation-anion balances, but individual
concentrations were reasonable, and the data were allowed to stand.

Calculated solids is the dissolved-solids concentration determined by
summing the concentrations of cations, anions, silica, and other major
dissolved constituents. This value 1s theoretically equal to the dissolved-
solids concentration determined analytically. Differences usually are due to
errors in analyses of the various cations or anions (which can be verified by
the cation-anion balance), or errors in the analyzed dissolved-solids
concentration. For this study, 12 of 76 samples had a difference of 10
percent or greater between the calculated and analyzed dissolved solids. Of
these, eight were in the eastern part of the county. Although determining the
exact cause of the difference is virtually impossible, the fact that there is
some geographic distribution suggests that something unique to ground water
from that area could be a factor.
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FIGURE B1.-Cation and anion percent-difference curve.

Checks on Field Values

The primary controls on field values of pH, specific conductance,
dissolved oxygen, and temperature are proper instrument calibration and field
procedures. However, pH and specific conductance are also determined in the
laboratory. Laboratory and field specific conductances differed by more than
5 percent for only 9 of 76 samples and exceeded 10 percent for only 3 of these
9 samples. Field and laboratory pH differed by more than 0.2 units for 20 of
76 samples, but only 6 of these differed by more than 0.5 units. The maximum
difference was 0.8 unit. Because pH and specific conductance values can
change during the time between the field and laboratory determinations, these
comparisons must be considered approximations at best, but the good agreement
generally serves to confirm the field values.

Field determinations of bicarbonate and carbonate concentrations were
checked by calculating alkalinities from them and comparing the results with
laboratory-determined alkalinities. Field and laboratory alkalinities
differed by more than 5 percent for 12 of 76 samples, and differed by more
than 10 percent for 5 of these 12. However, when the cation-anion balance
(discussed previously) was used to determine which was a better value, in only
two instances did the field value provide the better balance, and the
difference was negligible. These results are consistent with qualitative
observations for other ground-water studies in western Washington (N. P. Dion,
U.S. Geological Survey, oral commun., 1989). The results suggest that for
these waters, differences in field and laboratory alkalinities are usually
insignificant, and that where differences occur, the laboratory value will
probably be the better of the two. This raises doubt about the need to do
alkalinity determinations in the field. These alkalinity comparisons could be
applicable only to ground-water samples with similar chemical composition and
from similar geologic settings to those found in Clark County.
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